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AMINO SUBSITUTED DIBENZOTHIOPHENE DERIVATIVES FOR THE TREATMENT OF DISORDERS 
MEDIATED BY THE NP Y5 RECEPTOR 



This invention relates to compounds which antagonise the interaction between 
neuropeptide Y (NPY) and the neuropeptide Y5 (NPY-5) receptor sub-type. This invention 
5 also relates to processes for the manufacture of NPY-5 receptor antagonists or agonists, 
pharmaceutically acceptable salts thereof, and to novel pharmaceutical compositions of 
NPY-5 receptor antagonists or Agonists. 

NPY is a 36 amino acid polypeptide which is a member of the pancreatic polypeptide 
family of regulatory peptides with widespread distribution throughout the mammalian system. 

10 NPY is the most abundant neuropeptide in the central and peripheral nervous systems and has 
been shown to have powerful and complex effects on feeding, anxiety, circadian rhythms, 
reproduction, pituitary-adrenocortical axis function, memory retention, seizures, 
thermo-regulation, and cardiovascular and gastrointestinal functions. NPY interacts with a 
heterogeneous population of at least six receptor subtypes, Y r Y 6 which activate adenylate 

1 5 cyclase via a G-protein. For reviews of NPY see: CRC Critical Reviews in Neurobiology. 
(1988) 4, 97-135; Regulatory Peptides (1996) 62, Ml. 

One of the most striking actions of NPY is induction of feeding in a variety of 
vertebrate species. Direct injection of NPY into the hypothalamus of satiated rats can increase 
food intake up to 10-fold over a 4 hour period and NPY is the only known peptide which can 

20 cause animals to eat until they are obese. Recent studies on NPY have focussed on the 
identification of the NPY receptor responsible for the regulation of feeding. The NPY-5 
receptor has been identified as the receptor most closely matching a proposed appetite 
receptor. The functional role of this receptor was addressed by receptor blockade studies. 
Intra-cerebro-ventricular injection of NPY-5 receptor antisense oligodeoxynucleotides 

25 prevented the increase in hypothalamic NPY levels during food deprivation and inhibited 
fasting-induced food intake in rats [Schaffhauser et al (1997) Diabetes 46, 1792 - 1798]. Thus 
the NPY-5 receptor is a potential pharmacological target in the modulation of feeding 
disorders such as obesity. For reviews on the association between NPY and feeding see: 
Zimanyi et al (1998) Current Pharm Des 4, 349-66; Heinrichs et al (1998) Vitamins and 

30 Hormones 54, 51-66. 

Obesity is a large and ever expanding problem in affluent societies, which has reached 
epidemic proportions. According to the US Institute of Medicine, 59% of Americans are 
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clinically obese or at least 20% above their ideal body weight. Obesity is associated with 
susceptibility to a number of other conditions e.g. non-insulin-dependent diabetes, 
hypertension, dyslipidaemia and coronary heart disease. These conditions lead to reduction in 
life expectancy and decreased quality of life. The overall financial burden of obesity is 
5 difficult to quantify but it has been estimated that in the US it may account for 6-8% of total 
healthcare expenditure. 

Thus there is need for pharmaceutical agents which have efficacy in the treatment of 
eating disorders such as obesity, anorexia and bulimia. Modulation of NPY activity through 
antagonism at the NPY-5 receptor offers one potential target for pharmacological intervention 
10 in these conditions. 

Accordingly, the present invention provides a compound of formula (I): 



(0) n 




(D 

wherein: 

15 X is a group of formula (A) or (B): 




(A) (B) 
R 1 is cyano, halo, trifluoromethyl, trifluoromethoxy, C M alkyl, C M alkoxy, 
iV-(C M alkyl)amino or tyiV-(C M alkyl) 2 amino; 
20 R 2 is halo, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, C M alkyl or C M alkoxy; 

A is — NR a — , — O — or a direct bond; wherein R a is hydrogen, C MO alkyl, 
C 2 ., 0 alkenyl, Q.^alkynyl; wherein R a may be optionally substituted by one or more R 5 ; 

R 3 is hydrogen, C MO alkyl, C 2 _ 10 alkenyl or C 2 . 10 alkynyl wherein R 3 may be optionally 
substituted by one or more R 6 ; or R 3 is carbocyclyl or heterocyclyl wherein R 3 may be 
25 optionally substituted on carbon by one or more R 7 ; and wherein if said heterocyclyl contains 
an -MH- moiety that nitrogen may be optionally substituted by R 8 ; 
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R 4 is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, C M alkoxycarbonyl, C M alkyl, C^alkenyl, (^alkynyl, 
C M alkoxy, C^alkanoyl, C M alkanoyloxy, A^(C M alkyl)amino, N,i\T-(C M alkyl) 2 amino, 
C M alkanoylamino, iV-(C M alkyl)carbamoyl, iV,iV-(C M alkyl) 2 carbamoyl, 
5 iV-(carbocyclyl)carbamoyl, iy;iV-(carbocyclyl) 2 carbamoyl, iV-(heterocyclyl)carbamoyl, 
ACiV"(heterocyclyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0 to 2, CMalkoxycarbonyl, 
iV-(C M alkyl)snlphamoyl, T^iV-^Malkyl^sulphamoyl, C M alkylsulphonylamino or 
(nitrogen-linked heterocyclic ring)carbonyl; 

R 5 and R 6 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 

10 amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, aminosulphamoyl, C,_ 6 alkoxy, 
C^alkanoyl, C^alkanoyloxy, C^alkanoylamino, C^alkenyloxycarbonyl, 
CMalkoxycarbonyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
heterocyclyl-iV-(Ci^alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 

15 carbocyclylamino, carbocyclyl-A^C^alkylJamino, carbocyclylsulphonyl, 

carbocyclylcarbonyl, carbocyclylcarbonylamino, carbocyclyloxycarbonyl, AT-(C M alkyl)amino, 
^^ r -(C 1 ^alkyl) 2 amino, C,_ 6 alkoxycarbonylamino, iVKC,^alkyl)carbamoyl, 
^^-(C^alkyO^arbamoyl, C^alkylSCO), wherein a is 0-2, A^(C M alkyl)sulphamoylamino, 
^i^-(C w alkyl) 2 sulphamoylamino, CMalkylsulphonylamino, 

20 (C^alky^sulphonyl-TZ-CC^galkyOamino, i\T-(C M alkyl)sulphamoyl and 

A^7V-(C,. 6 alkyl) 2 sulphamoyl; wherein R 5 and R 6 may be optionally substituted on carbon by 
one or more R 9 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may 
be independently optionally substituted by R 10 ; 

R 7 and R 9 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 

25 trifluoromethyl, trifluoromethoxy, amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, 
aminosulphamoyl, C M alkyl 9 C w alkenyl, C^alkynyl, C M alkoxy, C M alkoxycarbonyl, 
C M alkoxycarbonylamino, C 2 ^alkenyloxycarbonyl, C M alkanoyl, C M alkanoylamino, 
C M alkanoyloxy, J\T-(C M alkyl)amino, iV;^(C M alkyl) 2 amino, JV-(C M alkyl)carbamoyl, 
N,AKC M alkyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0-2, AT-(C M alkyl)suiphamoylamino, 

30 iY^(C M alkyl) 2 sulphamoylamino, (C M alkyl)sulphonylamino, 
(C M alkyl)sulphonyl-iV'-(C M 

^^V-(C M alkyl) 2 sulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
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heterocyclyUiV'«(C 1 ^alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-N-(C M alkyl)amino, carboocyclylsulphonyl, 
carbocyclylcarbonyl, carbocyclylcarbonylamino, and carbocyclyloxycarbonyl; wherein R 7 and 
5 R 9 may be independently optionally substituted on caibon by one or more R 11 ; 

R 8 and R 10 are independently selected from C M alkyl, C M alkanoyl, sulphamoyl, 
C M alkylsulphonyl, C M alkoxycarbonyl, carbamoyl, iV-(C M alkyl)carbamoyl, 
^^•(C M alkyl) 2 carbamoyl, AT-(C M alkyl)sulphamoyl, iy;^(C M alkyl) 2 sulphamoyl, 
heterocyclyl, heterocyclylcarbonyl, heterocyclyloxycarbonyl, heterocyclylsulphonyl, 
10 carbocyclyl, carbocyclylcarbonyl, carbocyclyloxycarbonyl and carbocyclylsulphonyl; wherein 
R 8 and R 10 may be independently optionally substituted on carbon by one or more R 12 ; 

R 11 and R 12 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, vinyl, allyl, methoxy, 
ethoxy, vinyloxy, allyloxy, methoxycarbonyl, formyl, acetyl, formamido, acetylamino, 
1 5 acetoxy, methylamino, dimethylamino, N-methylcarbamoyl, TV, iV-dimethylcarbamoyl, 
methylthio, methylsulphinyl, mesyl, N-methylsulphamoyl, iV, AT-dimethylsulphamoyl, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
carbocyclyloxy, carbocyclylcarbonyl and carbocyclyloxycarbonyl; 

x is 0 - 4; wherein the values of R 1 may be the same or different; 
20 y is 0 - 3; wherein the values of R 2 may be the same or different; 

z is 0 - 3; wherein the values of R 4 may be the same or different; and 

n is 0 - 2; 

or a phannaceutically acceptable salt, prodrug or solvate thereof; 
with the provisos when X is a group of formula (A): 

25 1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 

2) when x and y are 0 and n is 2, the group R 3 -A-C(0)-NH- is not 2-formamido, 2-acetamido, 
3-acetamido, 2-propionamido, 3-[2-(fur-2-ylcarbonylmethyl)acetamido], 
2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 
2-(2-pthalimido-2-isopropylacetamido), 2-(2-pthalimido-2-isobutylacetamido), 

30 2-(2-pthalimido-2-benzylacetamido) > 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-ammo-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 
2-(2-amino-2-benzylacetamido), 3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 
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3-(2-pthalimido-2-isopropylacetamido), 3-(2-pthalimido-2-isobutylacetamido), 
3-(2-pthdimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 
3-(2-amino-2-isopropylacetamido), 3-(2-amino-2-benzylacetamido) or 

2- (3,33-trifluoro-2-hydroxy-2-methylpropionamido); 

5 3) when x and y are 0 and n is 1, the group R 3 -A-C(0)-NH- is not 3-acetamido, 

3- (2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 
3-(2-pthalimido-2-isopropylacetamido), 3-(2-pthalimido-2-isobutylacetamido), 
3-(2-pthalimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 

3- (2-amino-2-isopropylacetamido), 3-(2-amino-2-isobutylacetamido) or 
10 3-(2-amino-2-benzylacetamido); 

4) when x and y are 0 and n is 0, the group R 3 -A-C(0)-NH- is not 2-benzamido, 2-acetamido, 
2-benzyloxycarbonylamino, 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 
2-(2-pthalimido-2-isopropylacetamido), 2-(2-pthalimido-2-isobutylacetamido), 
2-(2-pthdimido-2-benzylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 

15 2-(2-amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 

2-(2-amino-2-benzylacetamido), 3-(trifluoroacetamido), 3-benzyloxycarbonylamino or 

4- t-butyloxycarbonylamino; 

5) when (R 1 ) x is 7-fluoro, y is 0 and n is 2, the group R 3 -A-C(0)-NH- is not 3-acetamido; 

6) when x is 0, (R 2 ) y is 1-cyano and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido; 
20 7) when x is 0, (R\ is 3-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 

2-benzamido; 

8) when x is 0, (R 2 ) y is 1-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 
2-benzamido; and 

9) when x is 0, (R 2 ) y is 1-chloro or 4-chloro and n is 0, the group R 3 -A-C(0)-NH- is not 
25 2-acetamido. 

The numbering system for the dibenzothiophene ring used in the present specification 
is as follows: 
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For the avoidance of doubt, where any C^alkyl is optionally substituted, this also 
includes the possibility of optional substitution on other groups that contain a C^alkyl group, 
for example a C M alkoxy, C^alkanoyl, C^alkanoyloxy, C^alkanoylamino, 
C^alkoxycarbonyl, A^-(C^alkyl)amino, i^iV-di-CC^alkyOamino, C^alkoxycarbonylamino, 
5 ^-(C^alkyljcarbamoyl, i^iV-di-CC^alky^carbamoyl or a C w alkylS(0) a wherein a is 0-2 
group. Similarly, where any heterocyclyl or caibocyclyl may be optionally substituted this 
also includes the possibility of optional substitution on other groups that contain a 
heterocyclyl or carbocyclyl group, for example heterocyclyloxycarbonyl and 
carbocyclylcaibonyl 

10 In this specification the term "alkyl" includes both straight and branched chain alkyl 

groups but references to individual alkyl groups such as "propyl" are specific for the straight 
chain version only. For example, "C M0 alkyl", "C^alkyl" and "C M alkyl" include propyl, 
isopropyl and *-butyl. However, references to individual alkyl groups such as 'propyl' are 
specific for the straight chained version only and references to individual branched chain alkyl 

15 groups such as 'isopropyl' are specific for the branched chain version only. A similar 

convention applies to other radicals, for example "phenylC^alkyl" includes phenylC M alkyl, 
benzyl, 1-phenylethyl and 2-phenylethyl. The term "halo" refers to fluoro, chloro, bromo and 
iodo. 

Where optional substituents are chosen from "one or more" groups it is to be 
20 understood that this definition includes all substituents being chosen from one of the specified 
groups or the substituents being chosen from two or more of the specified groups. 

A "heterocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyclic 
ring containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or 
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, wherein a -CH 2 - 
25 group can optionally be replaced by a -C(O)- or a ring sulphur atom may be optionally 

oxidised to form the S-oxides. Preferably a "heterocyclyl" is a saturated, partially saturated or 
unsaturated, mono or bicyclic ring containing 5 or 6 atoms of which at least one atom is 
chosen from nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or 
nitrogen linked, wherein a -CH 2 - group can optionally be replaced by a -C(O)- or a ring 
30 sulphur atom may be optionally oxidised to form the S-oxides. Examples and suitable values 
of the term "heterocyclyl" are thiazolidinyl, pyrrolidinyl, pyrrolinyl, 
1,1-dioxotetrahydrothienyl, 2-pyrrolidone, 2-oxazolidinone, 4-thiazolidone, moipholino, 
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tetrahydropyranyl, piperidyl, piperazinyl, thiomorpholino, 1,1-dioxothiomorpholino, 
homopiperazinyl, thienyl, isoxazolyl, imidazolyl, pyrrolyl, thiadiazolyl, isothiazolyl, triazolyl, 
pyranyl, indolyl, pyrimidyl, pyrazinyl, pyridazinyl, pyridyl, 4-pyridone, quinolyl, 

1.3- benzodioxolyl and 1-isoquinolone. Preferably the term "heterocyclyl" refers to 

5 1,1-dioxotetrahydrothienyl, 2-pyrrolidone, 2-oxazolidinone, morpholino, tetrahydropyranyl, 
piperidyl, piperazinyl, 1,1-dioxothiomorpholino, imidazolyl, triazolyl and pyridyl. More 
preferably the term "heterocyclyl" refers to tetrahydropyranyl, morpholino, 2-oxopyrrolidinyl, 
piperidinyl, pyrrolidinyl, azetidinyl, tetrahydrofuryl, l,4-dioxa-8-azaspiro[4.5]decanyl, 
1 , 1 -dioxotetrahydrothienyl, 1 ,2,3,4,-tetrahydro-9H-pyrido[3 ,4-b]indole, 
10 decahydroquinolin-l-yl, 1,2,5,6-tetrahydropyridyl, piperazinyl, pyridyl, 1,2,4-triazolyl, 
thienyl, 2-oxooxazolidinyl, imidazolyl, 1,1-dioxothiomorpholino, 2-oxo-l,2-dihydropyridyl, 
benzimidazolyl, pyrazolyl, succinimido, 2,4-dioxothiazolidinyl, furyl, pyridazinyl, 

1 .4- dihydrooxazin-2-one, 2-oxo-2,3-dihydrobenzimidazolyl, 
2,3-dihydro-2-oxobenzimidazolyl, thieno[2,3-d]pyrimidinyl or pyrimidinyl 

1 5 A ''nitrogen-linked heterocychc ring" is a saturated, partially saturated or unsaturated, 

mono or bicyclic ring containing 3-12 atoms of which at least one atom is nitrogen, which is 
linked via a nitrogen atom, wherein a -CH 2 - group can optionally be replaced by a -C(O)- or a 
ring sulphur atom may be optionally oxidised to form the S-oxides. Examples and suitable 
values of a "nitrogen-linked heterocyclic ring" are morpholino, pyrrolidin-l-yl, imidazol-l-yl, 

20 1,1 -dioxothiomorpholino and 2-oxopyrrolidin- 1 -yl. 

A "carbocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyclic 
carbon ring that contains 3-12 atoms. Preferably "carbocyclyl" is a monocyclic ring 
containing 5 or 6 atoms or a bicyclic ring containing 9 or 10 atoms. Suitable values for 
"carbocyclyl" include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, naphthyl, 

25 tetralinyl or indanyl Particularly "carbocyclyl" is cyclopropyl or phenyl More particularly 
"carbocyclyl" refers to cyclopropyl, cyclopentyl, cyclohexyl, bicyclo[2,2,l]heptyl or phenyl. 

An example of "C,^alkanoyloxy" and "C M alkanoyloxy" is acetoxy. Examples of 
"Cj^alkoxycarbonyl" and "C M alkoxycarbonyl" include methoxycarbonyl, ethoxycarbonyl, w- 
and /-butoxycarbonyl. Examples of "C^alkoxycarbonylamino" and 

30 "C M alkoxycarbonylamino" include methoxycarbonylamino, ethoxycarbonylamino, n- and 
M)utoxycarbonylamino. Examples of "C^alkoxy" and "C M alkoxy" include methoxy, ethoxy 
and propoxy. Examples of "C^alkanoylamino" and "C M alkanoylamino" include formamido, 
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acetamido and propionylamino. Examples of "C M alkylS(0) 8 wherein a is 0 to 2" and 
"C M alkylS(0) a wherein a is 0 to 2" include methylthio, ethylthio, methylsulphinyl, 
ethylsulphinyl, mesyl and ethylsulphonyl. Examples of "C M alkylsulphonyr include mesyl 
and ethylsulphonyl. Examples of "C^alkanoyl" and "C M alkanoyl" include propionyl and 
5 acetyl. Examples of "AKC,^alkyl)amino" and "^(C M alkyl)amino" include methylamino and 
ethylamino. Examples of "^^-(C^alkyl^amino" and 'W,iV-(C M alkyl) 2 amino M include 
di-AT-methylamino, &-(N-ethyl)amino and N-ethyl-AT-methylamino. Examples of 
"C 2 . 10 alkenyr and "C^alkenyl" are vinyl, allyl and 1-propenyl. Examples of "C 2 . 10 alkynyl" 
and "C^alkynyl" are ethynyl, 1-propynyl and 2-propynyl. Examples of 

10 "C^alkenyloxycarbonyl" and "C^alkenyloxycarbonyl" are vinyloxycarbonyl, 

allyloxycarbonyl and 1-propenyloxycarbonyl. Examples of "Ar-(C w alkyl)sulphamoyr and 
"A r -(C M alkyl)sulphamoyl" are iV-(methyl)sulphamoyl and 7/-(ethyl)sulphamoyl. Examples of 
4 W-(C M alkyl) 2 sulphamoyr and "AHC M alkyl) 2 sulphamoyr areiV^(dimethyl)sulphamoyl 
and A^-(methyl)-A^(ethyl)sulphamoyL Examples of "7V^(C w alkyl)carbamoyr and 

15 < W-(C M alkyl)carbamoyl" are methylaminocarbonyl and ethylaminocarbonyl. Examples of 
"^^-(Cj^alkyl^carbamoyl" and "iV;A^(C M alkyl) 2 carbamoyr' are dimethylaminocarbonyl and 
methylethylaminocarbonyl. Examples of "heterocyclyloxy" are pyridyloxy and thiazolyloxy. 
Examples of "heterocyclylcarbonyl" are pyrimidylcarbonyl and morpholinocarbonyl. 
Examples of "heterocyclyloxycarbonyl" are pyrrolidinyloxycarbonyl and pyranyloxycarbonyl. 

20 Examples of "carbocyclyloxy" are phenoxy and cyclopropyloxy. Examples of 
"carbocyclylcarbonyl" are benzoyl and cyclohexylcarbonyl. Examples of 
"carbocyclyloxycarbonyl" are phenoxycarbonyl and indanyloxycarbonyl. Examples of 
'W-(carbocyclyl)carbamoyr are N-phenylcarbamoyl and iV-cyclopropylcarbamoyl. Examples 
of ( W,iV-(carbocyclyl) 2 carbamoyl" are tyAT-diphenylcarbamoyl and 

25 iV-cyclohexyl-iV-cyclopropylcarbamoyl. Examples of "JV-(heterocyclyl)caAamoyl" are 

N-pyridylcarbamoyl and N-furylcarbamoyl. Examples of "N,N-(heterocyclyl) 2 carbamoyr are 
iViN-dipyridylcarbamoyl and i^-pyrimidinyl-JV-pyranylcarbamoyl. Examples of 
"C^alkylsulphonylamino" and "C M alkylsulphonylamino" are mesylamino and 
ispropylsulphonlyaruino. Examples of < XC 1 ^alkyl)sulphonyl-JV'-(Ci^alkyl)amino" and 

30 (C M alkyl)sulphonyl-iVKC M alkyl)amino are mesyl-JNT-methylamino and 

ethylsulphonyl-iV-isopropylamino. Examples of "(nitrogen-linked heterocyclic ring)carbonyl" 
are morpholinocarbonyl and piperazin-l-ylcarbonyl. Examples of <s heterocyclylamino" are 
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pyridylamino and furylamino. Examples of ^eterocyclyl-^C^alkylJamino" and 
"heterocyclyl-A^-(C M alkyl)amino" are pyrimidinyl-A^-methylamino and 
thienyl-A^isopropylamino. Examples of 'Tieterocyclylsulphonyl" are pyridylsulphonyl and 
morpholinosulphonyl. Examples of "heterocyclylcarbonylamino" are 
5 morpholinocarbonylamino and thienylcaibonylamino. Examples of "carbocyclylamino" are 
cyclopropylamino and anilino. Examples of "carbocyclyl-^-(Ci^alkyl)amino" are 
cyclopropyl-N-methylamino and N-methylanilino. Examples of "carbocyclylsulphonyl" are 
phenylsulphonyl and cyclohexylsulphonyl. Examples of "carbocyclylcarbonylamino" are 
benzoylamino and cyclopenylcarbonylamino. Examples of "iV-CC^alkylJsiilphamoylamino" 

10 and 'W-(C M alkyl)sulphamoylamino" are iV-(methyl)sulphamoylamino and 
AT-(ethyl)sulphamoylamino. Examples of "^(C^alkyl^sulpbamoylamdno" and 
' W-(C M alkyl) 2 sulphamoylamino" are iV^-(dimethyl)sulphamoylamino and 
AT-(methyl)-A^(ethyl)siilphamoylamino. 

A suitable pharmaceutically-acceptable salt of a compound of formula (J) is, for 

15 example, an acid-addition salt of a compound of the invention which is sufficiently basic, for 
example, an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In 
addition a suitable pharmaceutically-acceptable salt of a compound of the invention which is 
sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline 

20 earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an 
organic base which affords a physiologically-acceptable cation, for example a salt with 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

The compounds of the formula (I) may be administered in the form of a prodrug which 

25 is broken down in the human or animal body to give a compound of the formula (I). Examples 
of prodrugs include in vivo hydrolysable esters of a compound of the formula (I). 

Various forms of prodrugs are known in the art. For examples of such prodrug 
derivatives, see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
30 Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 '*Design and Application of Prodrugs", by H. Bundgaard 
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p. 113-191 (1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, £, 1-38 (1992); 

d) H. Bundgaard, et al, Journal of Pharmaceutical Sciences, XL 285 (1988); and 

e) N. Kakeya, et aL, Chem Pharm Bull, 32, 692 (1984). 

5 An in vivo hydrolysable ester of a compound of the formula (I) containing a carboxy 

or a hydroxy group is, for example, a phannaceutically-acceptable ester which is hydrolysed 
in the human or animal body to produce the parent acid or alcohol. Suitable 
phannaceutically-acceptable esters for carboxy include C^alkoxymethyl esters for example 
methoxymethyl, C^alkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl 
10 esters, C 3 ^cycloalkoxycarbonyloxyC M alkyl esters for example 

1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onylmethyl esters, for example 
5-methyl-l,3-dioxolen-2-onylmethyl; and 

C^alkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and may be 
formed at any carboxy group in the compounds of this invention. 

15 An in vivo hydrolysable ester of a compound of the formula (I) containing a hydroxy 

group includes inorganic esters such as phosphate esters (including phosphoramidic cyclic 
esters) and oc-acyloxyalkyl ethers and related compounds which as a result of the in vivo 
hydrolysis of the ester breakdown to give the parent hydroxy group/s. Examples of 
oc-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A 

20 selection of in vivo hydrolysable ester forming groups for hydroxy include alkanoyl, benzoyl, 
phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl 
carbonate esters), dialkylcarbamoyl andHK^a^l^^oethylJ-N-alkylcarbamoyl (to give 
carbamates), dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl 
include moipholino and piperazino linked from a ring nitrogen atom via a methylene group to 

25 the 3- or 4- position of the benzoyl ring. 

It is to be understood that, insofar as certain of the compounds of formula I defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
form which possesses the property of being an agonist or antagonist at the neuropeptide Y5 

30 receptor. The synthesis of optically active forms may be carried out by standard techniques of 
organic chemistry well known in the art, for example by synthesis from optically active 
starting materials or by resolution of a racemic form. Similarly, binding to the neuropeptide 
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Y5 receptor may be evaluated using the standard laboratory techniques referred to hereinafter. 

The invention also relates to any and all tautomeric forms of the compounds of the 
formula (I) that possess neuropeptide Y5 receptor agonist or antagonist activity. 

It will also be understood that certain compounds of the present invention may exist in 
5 solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the 
present invention encompasses all such solvated forms which possess the property of 
interacting with the neuropeptide Y5 receptor. 

In another aspect of the present invention there is provided a compound of formula 

(T): 




10 

wherein: 

R 1 is cyano, halo, trifluoromethyl, trifluoromethoxy, C M alkyl, C M alkoxy, 
N-(C M alkyl)amino or jtyjV^C^alkyl^amino; 
15 R 2 is halo, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, C M alkyl or C M alkoxy; 

A is — NR a — — 0 — or a direct bond; wherein R a is hydrogen, C MO alkyl, 
C 2 . 10 alkenyl, C 2 _ 10 alkynyl; wherein said C MO alkyl, C^alkenyl, C 2 _ 10 alkynyl may be optionally 
substituted by one or more R 4 ; 

R 3 is hydrogen, C,_ l0 alkyl, C 2 _ l0 alkenyl or C 2 . 10 alkynyl wherein said C MO alkyl, 
20 C 2 . 10 alkenyl, C 2 . 10 alkynyl may be optionally substituted by one or more R 5 ; or R 3 is 
carbocyclyl or heterocyclyl wherein said carbocyclyl or heterocyclyl may be optionally 
substituted on carbon by one or more R 6 ; and wherein if said heterocyclyl contains an -NH- 
moiety that nitrogen may be optionally substituted by R 7 ; 

R 4 and R 5 are independently selected iiom halo, hydroxy, cyano, carbamoyl, ureido, 
25 amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, CMalkoxy, C^alkanoyl, 
C^alkanoyloxy, C^alkanoylamino, C^alkenyloxycarbonyl, C^alkoxycarbonyl, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
carbocyclyloxy, carbocyclylcarbonyl, carbocyclyloxycarbonyl, A^C^alkytyamino, 
WiV-CQ^alkyl^amino, C^alkoxycarbonylamino, 7V-(C M alkyl)carbamoyl, 



WO 01/85714 



-12- 



PCT/GB01/01899 



^^-(Ci,6alkyl) 2 carbamoyl, C,^alkylS(0) a wherein a is 0-2, iV-(C,^alkyl)sulphamoyl and 
JV;iV-(C,^alkyl) 2 siilphamoyl; wherein any CMalkyl, heterocyclyl or carbocyclyl may be 
optionally substituted on carbon by one or more R 6 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 7 ; 
5 R 6 is selected from halo, hydroxy, cyano, carbamoyl, ureido, trifluoromethyl, 

trifluoromethoxy, amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, C M alkyl, 
C^alkenyl, C^alkynyl, C M alkoxy, C M alkoxycarbonyl, C^alkenyloxycarbonyl, C M alkanoyl, 
C M alkanoylamino, C M alkanoyloxy, N-(C M alkyl)amino, iV;7V-(C M alkyl) 2 amino, 
N-(C M alkyl)carbamoyl, JV;N-(C M alkyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0-2, 

10 A^(C M alkyl)sulphamoyl, J\r,AT-(C M alkyl) 2 sulphamoyl, heterocyclyl, heterocyclyloxy, 
heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylcarbonyl and carbocyclyloxycarbonyl; wherein any C M alkyl, carbocyclyl and 
heterocyclyl may be optionally substituted on carbon by one or more R 8 ; 

R 7 is selected from C M alkyl, C M alkanoyl, C M alkylsulphonyl, C M alkoxycarbonyl, 

15 carbamoyl, ^-(Cj^alkyljcarbamoyl, iy;AT-(C M alkyl) 2 carbamoyl, benzyl, benzoyl, 
phenylsulphonyl and phenyl; 

R 8 is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carboxy, 
carbamoyl, mercapto, sulphamoyl, methoxy, methoxycarbonyl, formyl, acetyl, formamido, 
acetylamino, acetoxy, methylamino, dimethylamino, Af-methylcarbamoyl, 

20 iV^dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, TV^methylsulphamoyl, 
AT, JV-dimethylsulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, 
heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, carbocyclylcarbonyl and 
carbocyclyloxycarbonyl; 

x is 0 - 4; wherein the values of R l may be the same or different; 

25 y is 0 - 3; wherein the values of R 2 may be the same or different; and 

n is 0 - 2; 

or a pharmaceutically acceptable salt, prodrug or solvate thereof; 
with the provisos: 

1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 
30 2) when x and y are 0 and n is 2, the group R 3 -A-C(0)-NH- is not 2-formamido, 2-acetamido, 
3-acetamido, 2-propionamido, 3-[2-(fur-2-ylcarbonylmethyl)acetamido], 
2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 
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2-(2-pthalimido-2-isopropylacetamido), 2-(2-pthalimido-2-isobutylacetaini(io), 
2-(2-pthalimido-2-benzylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 

2- (2-amino-2-ben2ylacetamido), 3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 
5 3-(2-pthalirrudo-2-isopropylacetamido), 3-(2-pthalimido-2-isobutylacetamido), 

3- (2-pthalimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 
3-(2-amino-2-isopropylacetamido), 3-(2-amino-2-benzylacetamido) or 

2- (3,3,3-trifluoro-2-hydroxy-2-methylpropionamido); 

3) when x and y are 0 and n is 1, the group R 3 -A-C(0)-NH- is not 3-acetamido, 
10 3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 

3- (2-p1halimido-2-isopropylacetamido) 9 3-(2-pthalimido-2-isobutylacetamido), 
3-(2-pthalimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 
3-(2-amino-2-isopropylacetamido), 3-(2-amino-2-isobutylacetamido) or 

3- (2-amino-2-benzylacetamido); 

15 4) when x and y are 0 and n is 0, the group R 3 -A-C(0)-NH- is not 2-benzamido, 2-acetamido, 
2-benzyloxycarbonylamino, 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 
2-(2-pthalimido-2-isopropylacetamido), 2-(2-pthalimido-2-isobutylacetamido), 
2-(2-pthalimido-2~ben2ylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 

20 2-(2-amino-2-benzylacetamido), 3-(trifluoroacetamido), 3-benzyloxycarbonylamino or 

4- t-butyloxycarbonylamino; 

5) when (R\ is 7-fluoro, y is 0 and n is 2, the group R 3 -A-C(0)~NH- is not 3-acetamido; 

6) when x is 0, (R 2 ) y is 1-cyano and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido; 

7) when x is 0, (R 2 ) y is 3-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 
25 2-benzamido; 

8) when x is 0, (R 2 ) y is 1-bromo and n is 0, the group R 3 -A-C(0>NH- is not 2-acetamido or 
2-benzamido; 

9) when x is 0, (R 2 ) y is 1-chloro or 4-chloro and n is 0, the group R 3 -A-C(0)~NH- is not 
2-acetamido. 

30 Preferred values of R 1 , R 2 , R 3 , R 4 , X, A, x, y, z and n are as follows. Such values may 

be used where appropriate with any of the definitions, claims or embodiments defined 
hereinbefore or hereinafter. For the avoidance of doubt R\ R 2 , R 3 , R 4 , X, A, x, y, z and n as 
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used below correspond to those used in formula (I). It is to be understood that for compounds 
of formula (T), (LA) and (IB) R 4 and z are irrelevant, R 5 as used in this section corresponds to 
R 4 ; R 6 as used in this section corresponds to R 5 ; R 7 as used in this section corresponds to R 6 ; 
R 8 as used in this section corresponds to R 7 ; and R n as used in this section corresponds to R 8 . 
5 In one aspect of the invention, preferably x is 0-3; wherein the values of R 1 may be the 

same or different 

In a further aspect of the invention, preferably x is 0-2; wherein the values of R 1 may 
be the same or different. 

In an additional aspect of the invention, preferably x is 0-1. 
10 Preferably x is 0. 

In one aspect of the invention, preferably y is 0-2; wherein the values of R 2 may be the 
same or different. 

In an additional aspect of the invention, preferably y is 0-1 . 

Preferably y is 0. 

15 In one aspect of the invention, preferably X is a group of formula (A) (as depicted 

above). 

In another aspect of the invention, preferably X is a group of formula (B) (as depicted 

above). 

Preferably X is in the 2-position of the dibenzothiophene ring. 
20 Preferably R l is halo or C M alkyl. 

More preferably R 1 is fluoro or methyl. 

Preferably R 2 is halo, cyano or C M alkyl. 

More preferably R 2 is bromo, cyano or methyl. 

Particularly R 2 is 3-bromo, 1-cyano, 1-methyl or 3-methyl. 
25 In one aspect of the invention, preferably A is — NR B — . 

In another aspect of the invention, preferably A is — O — 

In a further aspect of the invention, preferably A is a direct bond. 

Preferably A is — NR 8 — or a direct bond. 

Preferably when A is — NR a — ; R a is hydrogen or C MO aIkyl optionally substituted by 
30 one or more R 5 . 

More preferably when A is — NR a — ; R 8 is hydrogen or unsubstituted Chalky!. 
Particularly when A is — NR a — ; R 8 is hydrogen or unsubstituted C M alkyl 
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More particularly when A is — NR a — ; R a is methyl. 

In one aspect of the invention, more particularly when A is — NR a — , R a is hydrogen. 
In another aspect of the invention, more particularly when A is — NR a — ; R a is 
C M alkyl. 

5 Preferably A is — NR a — , — O — or a direct bond; wherein R a is hydrogen, C MO aIkyl 

or C 2 _ 10 alkenyl; wherein R a may be optionally substituted by one or more R 5 ; wherein 

R 3 is C,. 10 alkyl or C 2 _ 10 alkenyl wherein R 3 may be optionally substituted by one or 
more R 6 ; or R 3 is carbocyclyl or heterocyclyl wherein R 3 may be optionally substituted on 
carbon by one or more R 7 ; and wherein if said heterocyclyl contains an -NH- moiety that 
10 nitrogen may be optionally substituted by R 8 ; 

R 5 and R 6 are independently selected from hydroxy, cyano, amino, C^alkoxy, 
heterocyclyl, heterocyclyloxy, carbocyclyl, carbocyclyloxy, carbocyclyl-7V-(Ci. 6 alkyl)amino, 
ATN^C^alkyl^amino, C,_ 6 alkoxycarbonylamino, Ci.$alkylS(0) a wherein a is 0-2, 
A^AKC^alkyl^sulphamoylamino and C^alkylsulphonylamino; wherein R 5 and R 6 may be 
1 5 independently optionally substituted on carbon by one or more R 9 ; 

R 7 and R 9 are independently selected from halo, hydroxy, nitro, carboxy, carbamoyl, 
C M alkyl, C M alkoxy, C M alkoxycarbonyl, C M alkanoyl, C M alkanoylamino, 
A r ,^-(C M alkyl) 2 amino, JY; iV-(C M alkyl) 2 carbamoyl, heterocyclyl, heterocyclylcarbonyl, 
carbocyclyl and carbocyclylcarbonylamino; wherein R 7 and R 9 may be independently 
20 optionally substituted on carbon by one or more R u ; 

R 8 is selected from C M alkyl, C M alkylsulphonyl, iV;iV-(C M alkyl) 2 sulphamoyl, 
heterocyclyl and carbocyclyl; wherein R 8 may be optionally substituted on carbon by one or 
more R 12 ; 

R n and R 12 are independently selected from halo, hydroxy, cyano, carbamoyl, methyl, 
25 methoxy, allyloxy, heterocyclyl and carbocyclyl. 

More preferably A is — NR a — — O — or a direct bond; wherein R a is hydrogen, 
methyl, ethyl, propyl, isopropyl or allyl; wherein said methyl, ethyl, propyl, isopropyl or allyl 
may be optionally substituted by one or more R 5 ; wherein 

R 3 is methyl, ethyl, propyl, butyl, hexyl or allyl wherein R 3 may be optionally 
30 substituted by one or more R 6 ; or R 3 is selected from cyclopropyl, cyclopentyl, cyclohexyl, 
bicyclo[2,2,l]heptyl, phenyl, tetrahydropyranyl, morpholino, 2-oxopyirolidinyl, piperidinyl, 
pyrrolidinyl, azetidinyl, tetrahydrofuryl, l,4-dioxa-8-azaspiro[4.5]decanyl, 
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1 , 1 -dioxotetrahydrothienyl, 1 ,2,3,4,-tetrahydro-9H-pyrido[3,4-b]indole, 
decahydroquinolin-l-yl, 1,2,5,6-tetrahydropyridyl orpiperazinyl; wherein R 3 may be 
optionally substituted on carbon by one or more R 7 ; and wherein if any heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 8 ; 
5 R 5 is selected from cyano, methoxy, pyridyl; 

R 6 is selected from hydroxy, cyano, amino, methoxy, pyridyl, 2-oxopyrrolidinyl, 
1,2,4-triazolyl, 1,1 -dioxotetrahydrothienyl, thienyl, 2-oxooxazolidinyl, imidazolyl, 
1,1-dioxothiomorpholino, 2-oxo-l,2-dihydropyridyl, benzimidazolyl, pyrazolyl, succinimido, 
tetrahydrofiiryl, 2,4-dioxothiazolidinyl, morpholino, furyl, pyridyloxy, pyridazinyloxy, 
1 0 cyclopentyl, cyclohexyl, phenyl, phenoxy, Af-methylanilino, N, N-dimethylamino, 
/-butoxycarbonylamino, mesyl, N,iV^dimethylsulphamoylamino and 

isopropylsulphonylamino; wherein R 6 may be optionally substituted on carbon by one or more 

R 9 ; 

R 7 is selected from fluoro, hydroxy, nitro, carboxy, carbamoyl, methyl, ethyl, propyl, 
15 methoxycarbonyl, ethoxycarbonyl, acetyl, acetamido, iyiV-dmethylamino, 

JViiV-dimethylcarbamoyljiyiiV^diethylcarbamoyl, l,4-dihydrooxazin-2-one, pyrazolyl, 
2-oxo-2,3-dihydrobenzimidazolyl, pyridyl, 2,3-dihydro-2-oxobenzimidazolyl, 
morpholinocarbonyl, phenyl and cyclohexylcarbonylamino; wherein any R 7 may be optionally 
substituted on carbon by one or more R n ; 
20 R 9 is selected from fluoro, chloro, hydroxy, methyl, methoxy, pyridyl and phenyl; 

R 8 is selected from methyl, ethyl, propyl, pentyl, ethylsulphonyl, 
A^,iV-dimethylsulphamoyl, ttaeno[2,3-d]pyrimidinyl, pyrimidinyl, pyridyl and phenyl; wherein 
any R 8 may be optionally substituted on carbon by one or more R 12 ; 

R 11 is selected from hydroxy, cyano, allyloxy, pyrrolidinyl, furyl and phenyl; 
25 R lz is selected from fluoro, chloro, hydroxy, carbamoyl, methyl, methoxy, 

tetrahydrofiiryl, morpholino and phenyl. 

Preferably R 3 is C MO alkyl optionally substituted by one or more R 6 ; or R 3 is 
carbocyclyl or heterocyclyl wherein said carbocyclyl or heterocyclyl may be optionally 
substituted on carbon by one or more R 7 ; and wherein if said heterocyclyl contains an -NH- 
30 moiety that nitrogen may be optionally substituted by R 8 . 

More preferably R 3 is C M alkyl optionally substituted by one or more R 6 ; or R 3 is 
carbocyclyl or heterocyclyl wherein said carbocyclyl or heterocyclyl may be optionally 
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substituted on carbon by one or more R 7 ; and wherein if said heterocyclyl contains an -NH- 
moiety that nitrogen may be optionally substituted by R 8 . 

Particularly R 3 is methyl, ethyl, isopropyl or t-butyl; wherein said methyl, ethyl, 
isopropyl or t-butyl may be optionally substituted by one or more R 6 ; or R 3 is cyclopropyl, 
5 phenyl, morpholino, piperazin-l-yl, tetrahydropyran-4-yl, piperid-l-yl, piperid-4-yl; wherein 
said cyclopropyl, phenyl, morpholino, piperazin-l-yl, tetrahydropyran-4-yl, piperid-l-yl or 
piperid-4-yl may be optionally substituted on carbon by one or more R 7 ; and wherein 
piperazin-l-yl and piperid-4-yl may be optionally substituted on nitrogen by R 8 . 

More particularly R 3 is methyl, ethyl, isopropyl or t-butyl; wherein said methyl, ethyl, 

10 isopropyl or t-butyl may be optionally substituted by one or more fluoro, hydroxy, cyano, 
amino, methoxy, pyridyl, morpholino, 2-pyrrolidinonyl, triazolyl, 1,1-dioxotetrahydrothienyl, 
2-oxazolidinonyl, phenoxy, pyridyloxy, imidazolyl, 1,1-dioxothiomorpholino, 
tyN-dimethylamino, t-butyloxycarbonylamino; or R 3 is cyclopropyl, 4-nitrophenyl, 
morpholino,4-methylpiperazin-l-yl, tetrahydropyran-4-yl, 4-hydroxymethylpiperid-l-yl or 

15 l-methylpiperid-4-yl. . 

Particularly preferred R 3 is methyl, cyanomethyl, 2-pyrrolidinon-l-ylmethyl, 
1,1-dioxothiomorpholinomethyl, pyrid-3-yloxymethyl, l,l-dioxotetrahydrothien-3-ylmethyl, 
2-oxazolidinon-3-ylmethyl,pyrid-4-ylmethyl, 1,2,4-triazol-l-ylmethyl, 1 -phenoxy ethyl, 
2-imidazoH-ylethyl, 2-JV;iV-dimethylaminoethyl, 2-1,2,4-triazol-l-ylethyl, 2-methoxyethyl, 

20 2-pyrid-4-ylethyl, isopropyl, l-pyrid-4-ylprop-2-yl, 2-aminoprop-2-yl, 
2-hydroxy-3,3,3-trifluoroprop-2-yl, l-morpholinoprop-2-yl, 

2-(t-butoxycarbonylamino)prop-2-yl, t-butyl, cyclopropyl, 4-nitrophenyl, morpholino, 
4-methylpiperazin-l-yl, tetrahydropyran-4-yl, 4-hydroxymethylpiperid-l-yl or 
1 -methylpiperid-4-yl. 
25 More particularly preferred R 3 is 1 , 1 -dioxotetrahydrothien-3-ylmethyl, 

1- phenoxyethyl, 2-pyrid-4-ylethyl, isopropyl, 1 -pyrid-4-ylprop-2-yl, l-morpholinoprop-2-yl, 
t-butyl, tetrahydropyran-4-yl or l-methylpiperid-4-yl. 

Preferably the group R 3 -A- is methyl, 2-oxo-pyrrolidin-l-ylmethyl, 
1,2,4-triazoM-ylmethyl, l,l-dioxotetrahydrothien-3-ylmethyl, 2-oxooxazoUdin-3-ylmethyl, 
30 pyrid-3-yloxymethyl, 1,1-dioxothiomorpholinomethyl, cyanomethyl, 

2- oxo-l,2-dihydropyrid-l-ylmethyl, 2-oxocyclopentylmethyl, succinimidomethyl, 

3- benzyl-2-oxopyrrolidin-l-ylmethyl, 3-hydroxypyridazin-6-yloxymethyl, 2-pyrid-4-ylethyl, 
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2- methoxyethyl, 1-phenoxyethyi, 2-(l,2,4-triazol-l-yl)etbyl, 2-imidazol-l-ylethyl, 
succinimidoethyl, prop-2-yl, 3,3,3-trifluoro-2-hydroxyprop-2-yl, l-moipholinoprop-2-yl, 
l-pyrid-4-ylprop-2-yl, 2-aminoprop-2-yl, 2-(/-butoxycarbonylamino)prop-2-yl, 
l-(l,2,4-triazol-l-yl)prop-2-yl, 2-pyrid-4-ylpropyl, *-butyl, l,U-trifluorobut-3-yl, 

5 l-hydroxyhex-2-yl, cyclopropyl, 3-hydroxybicyclo[2.2. l]hept-2-yl, 4-nitrophenyl, 

morpholino, 4-methylpiperazin-l-yl, tetrahydropyran-4-yl, 4-hydroxymethylpiperidin-l-yl, 
l-methyl-2-oxopyrrolidin-4-yl, 2-(pyrroUdin-l-ylmethyl)pyrrolidinyl, 

3- carbamoylpiperidin-l-yl, 3-hydroxyazetidin-l-yl, 2-(allyloxymethyl)morpholino, 

4- (l A^ydrooxazin-2-one-3-yl)piperidin-l -yl, 4-(N, A^dimethylsulphamoyl)piperazin- 1 -yl, 
10 4-hyckoxyethylpiperidin-l-yl, 4-(tetrahydrofur-2-ylmethyl)piperazin-l-yl, 

4-(3-methoxypropyl)pipera2dn-l-yl, 4-pyrid-4-ylpiperidin-l~yl, 4-pyrid-2-ylpiperazin- 1 -yl, 
3 -(7V;7V'-dimethylamino)pyrrolidin- 1 -yl, 4-carboxypiperidin- 1 -yl, 
l-methyl-2-oxo-5-phenyl-pyrrolidin-4-yl, 2-oxo-5,5-dimethyltetrahydrofur-4-yl, 
tetrahydrofiir-4-yl, 2,2-dimethyltetrahydropyran-4-yl, 1 -benzyl-2-oxopyrrolidin-4-yl 3 

15 2-oxo-5-phenyltetrahydrofuryl, 2-(3-hydroxypropyl)piperidin-l-yl, 

4-(2-carbamoylethyl)piperazin-l-yl, 3-oxo-4-(2-methoxyethyl)piperazin-l-yl, 
4-(iV;jV'-dimethylammo 4-(2-morpholinoethyl)piperazin-l-yl, 
1 ,4-dioxa-8-azaspiro[4.5]decan-8-yl, 1 ,l-dioxotetrahydrothien-3-yl, 
4-ethylsulphonylpiperazin-l-yl, 4-(tWeno[2,3-d]pyrimidin-4-yl)piperazin-l-yl, 

20 4-(2-hydroxyethyl)piperazin-l-yl, 4-carbamoylpiperidin-l-yl, 

3- methyl-3-phenylpiperidin-l-yl, 2-benzyloxycarbonylpiperidin-l-yl, 

4- (N, i\r-dimethylcarbamoyl)piperidin- 1 -yl, 3 -(pyrid-4-yl)pyrrolidin- 1 -yl, 
3 -(pyrid-3 -yl)pyrrolidin- 1 -yl, 4,4-difluoropiperidin- 1 -yl, 

4-(2-methylpyrimidin-4-yl)piperazin- 1 -yl, 4-(2,3,5,6-tetrafluoropyrid-4-yl)piperazin-l-yl, 

25 4-(pyrimidin-4-yl)piperazin- 1 -yl, 3-cyanomethylpiperidin-l -yl, 

4-cyclohexylcarbonylaininopiperidin- 1 -yl, 4-acetamidopiperidin- 1 -yl, 
4-(6-cUoropyrimidin-4-yl)piperazin-l-yi, 4-(pent-3-yl)piperazin-l-yl, 
1,2,5,6-tetrahydropyrid-l-yl, 1-methylpiperidin-l-yl, 2-methylpiperidin-l-yl, 
decahydroquinolin- 1 -yl, 3 -etboxycarbonyl-4-oxopiperidin- 1 -yl, 

30 2-ethoxycarbonylpyrrolidin-l-yl, 4-acetylpiperidin-l-yl, 2-azabicyclo[2.2.1]hept-2-yl, 
l,2,3,4,-tetrahydro-9H-pyrido[3,4-b]indol-2-yl, 

4-(2,3-dihydro-2-oxobenzimidazol-l-yl)piperidin-l-yl, 4-(2-methoxyphenyl)piperazin-l-yl, 
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4-methylpiperidin-l-yl, 4-(3-chlorophenyl)piperazin-l-yl, 

4-(3 -methoxyphenyl)piperazin- 1 -yl, 4-(4-methoxyphenyl)piperazdn- 1 -yl, 

4-(4-chlorophenyl)piperazin- 1 -yl, 

4-(23-dihydro-2-oxobenzimidazoM^ 4-phenylpiperidin-l-yl, 
5 4-(3-fur-2-ylpyrazol-5-yl)piperidin-l-yl 5 2-pyrid-4-ylethylamino, 
3-imidazol-l-ylpropylamino, 4-hydroxycyclohexylamino, 

2-(iV;iV : dimethylsulphamoylaiiiino)ethylainino, 2-(isopropylsulphonylamino)ethylamino, 
2-imidazol-5-ylethylamino, 2-mesylethylamino, 2-morphoIinoethylamino, 
1 -methoxycarbonylcyclopropylamino, 1 -benzylpyrrolidin-3 -ylamino, 
10 3-(iV'-methylaj3ilino)propylainino, 2-(5-methyl-2,4-dioxothiazoUdin-3-yl)ethylamino, 
2-^butoxycarbonylamino)ethylamin^ 
1 -cyclohexylethylamino, 7\T-methyl-7^(2-pyrid-4-ylethyl)amino, 

N-methyl-A^2-pyrid^ 
iV : methyl-7V'-(pyrid-3-ylmethyl)amino, JV'-m 
1 5 N-methyl-AKl -methylpiperidin-4-yl)amino, ^methyl-jV-(3-mesylpropyl)amino, 
iV^methyl-iV-(4-hydro^ 
jV^(pyrid-3-ylmethyl)-JV^ 

A^-methyl-7V^(2,2-dimethoxyethyl)ainino, iV'-methyl-iV'-phenethylaiiiino, 
A^methyl-AT-(tetrahy<to 

20 A^methyl-A^-(6-methylpyrid-2-ylmethyl)amino, N-methy l-N-( 1 -methylpyrrolidin-3 -yl) amino , 
N-methyWV-[2-(4-hydro^ 

N-methy 1-N-(1 -benzylpyrroUdin-3-yl)amino, A r -methyl-A^-[2-(l ,2,4-triazol- 1 -yl)ethyl] amino, 
N-methyl-A^fiu^-yta 
N-methyl-Af-ben2ylamino, 
25 iV-methyl-iV-(3-chlorobenzyl)amino, 7V-methyl-iV : (4-chlorobenzyl)amino, 
AT-methyl-M[2-(3,4-dimethoxypyrid-4-yl)ethyl]amino, 

i\T-methyl-iV-(5-phenylpyrazol-3-ylmethyl)amino, iV : methyl-iV'-(4-fluorobenzyl)ainino, 
N-methyl-N-(2-metho^^ 
jV"-(2-methoxyethyl)-i^ 
30 i^(2-hydroxyethyl)-A^isopropylamino, 7^(2-cyanoethyl)-AT-(3-morpholinopropyl)amino, 
iV'-(2-cyanoethyl)-iV'-(thien-2-ylmethyl)ainino,^ 
N-ethyl-iV^l-benzylpyro 
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A r -(2-pyrid-4-ylethyl)-7\^yclopropylamino 
JV'-(2-hydroxy«2-pyrid-4-ylethyl)-iV'-isopropylamino, 

iV^(4-hydroxycyclohexyl)-iV-isopropylamino, iV-allyl-iV-(l , 1 -dioxotetrahydrothien-3-yl)amino, 
diallylamino, N-allyl-N-cyclopentylamino or JV^benzyl-iV-propylamino. 
5 More preferably the group R 3 -A- is l,l,l-trifluorobut-3-yl, 4-pyrid-4-ylpiperidin-l-yl, 

4-pyrid-2-ylpiperidin- 1 -yl, 4-(2,3 ,5 ,6-tetrafluoropyrid-4-yl)piperazin- 1 -yl, 
7V L methyl-7V : (2-pyrid-4-ylethyl)amino or i\T-methyl-iV-phenethylamino. 

Preferably R 5 and R 6 are independently selected from halo, hydroxy, cyano, amino, 
C^alkoxy, heterocyclyl, heterocyclyloxy, carbocyclyloxy, iV;N-(C M alkyl) 2 amino, 
10 Cj^alkoxycarbonylamino. 

More preferably R 5 and R 6 are independently selected from fluoro, hydroxy, cyano, 
amino, methoxy, pyridyl, morpholino, 2-pyrrolidinonyl, triazolyl, 1,1-dioxotetrahydrothienyl, 
2-oxazolidinonyl, phenoxy, pyridyloxy, imidazolyl, 1,1-dioxothiomorpholino, 
JV;AT-dimethylamino, t-butyloxycarbonylamino. 
15 Particularly R 5 and R 6 are independently selected from pyridyl, moipholino, 

1,1-dioxotetrahydrothienyl or phenoxy. 

Preferably R 7 is hydroxymethyl. 

Preferably R 8 is selected from methyl. 

Preferably R u is hydroxy. 
20 In one aspect of the invention, preferably n is 0. 

In another aspect of the invention, preferably n is 1 . 

In a further aspect of the invention preferably n is 2. 

Preferably R 4 is C M alkyl. 

More preferably R 4 is methyl. 
25 Particularly R 4 is 6-methyL 

In one aspect of the invention, preferably z is 0-2; wherein the values of R 4 may be the 
same or different. 

In an additional aspect of the invention, preferably z is 0-1 . 

In another aspect of the invention, preferably z is 1. 
30 In a further additional aspect of the invention, preferably z is 0. 

In one aspect of the invention, preferably n is 2. 

In an additional aspect of the invention, preferably n is 1 . 
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In a further additional aspect of the invention, preferably n is 0. 
Therefore in one aspect of the invention, there is provided a compound of formula (I) 
as depicted above wherein: 
xis 0; 
5 y is 0; 

A is — NR a — , — O — or a direct bond; wherein R a is hydrogen or C M alkyl; 

R 3 is C M alkyl optionally substituted by one or more R 6 ; or R 3 is carbocyclyl or 
heterocyclyl wherein said carbocyclyl or heterocyclyl may be optionally substituted on carbon 
by one or more R 7 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen 
1 0 may be optionally substituted by R 8 ; 

R 6 is selected from halo, hydroxy, cyano, amino, C^alkoxy, heterocyclyl, 
heterocyclyloxy, carbocyclyloxy, N, JV^C^alkyl^amino, C,„ 6 alkoxycarbonylamino; 

R 7 is hydroxymethyl; 

R 8 is methyl; and 
15 n is 0-2; 

or a pharmaceutically acceptable salt, prodrug or solvate thereof; 
with the provisos: 

1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 

2) when n is 2, the group R 3 -A-C(0)-NH- is not 2-acetamido, 3-acetamido, 2-propionamido, 
20 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 

2-(2-pthalimido-2-isopropylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 

2- (2-amino-2-isopropylacetamido), 3-(2-pthalimidoacetamido), 

3- (3-pthalimidopropionamido), 3-(2-pthalimido-2-isopropylacetamido), 
3-(2-aminoacetamido), 3-(3-aminopropionamido), 3-(2-amino-2-isopropylacetamido) or 

25 2-(3,3,3-trifluoro-2-hydroxy-2-methylpropionamido); 

3) when n is 1, the group R 3 -A-C(0)-NH- is not 3-acetamido, 3-(2-pthalimidoacetamido), 
3-(3-pthalimidopropionamido), 3-(2-pthalimido-2-isopropylacetamido), 
3-(2-aminoacetamido), 3-(3-aminopropionamido) or 3-(2-amino-2-isopropylacetamido); 

4) when n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido, 2-benzyloxycarbonylamino, 
30 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 

2-(2-pthalimido-2-isopropylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
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2-(2-amino-2-isopropylacetamido), 3-(trifluoroacetamido), 3-benzyloxycarbonylamino or 
4-t-butyloxycarbonylamino. 

Therefore in a further aspect of the invention, there is provided a compound of formula 
(I) as depicted above wherein: 
5 x is 0; 

yis 0; 

A is — NR 8 — , — O — or a direct bond; wherein R a is hydrogen or methyl; 

R 3 is methyl, cyanomethyl, 2-pyrroUdinon-l-ylmethyl, 
1,1-dioxothiomorpholinomethyl, pyrid-3-yloxymethyl, l,l-dioxotetrahydrothien-3-ylmethyl, 
10 2-oxazolidinon-3-ylmethyl,pyrid-4-ylmethyl, 1,2,4-triazol-l-ylmethyl, 1-phenoxyethyl, 
2-imidazoH-ylethyl, 2-iV;A^dimethylaminoethyl, 2-1,2,4-triazol-l-ylethyl, 2-methoxyethyl, 
2-pyrid-4-ylethyl, isopropyl, l-pyrid-4~ylprop-2~yl, 2-aminoprop-2-yl, 
2-hydroxy-3,3,3-trifluoroprop-2-yl, l-morpholinoprop-2-yl, 

2-(t-butoxycarbonylamino)prop-2-yl, t-butyl, cyclopropyl, 4-nitrophenyl, morpholino, 
1 5 4-methylpiperazin- 1 -yl, tetrahydropyran-4-yl, 4-hydroxymethylpiperid- 1 -yl or 

1- methylpiperid-4-yl; and 

n is 0 - 2; 

or a pharmaceutically acceptable salt, prodrug or solvate thereof; 
with the provisos: 

20 1) when R 3 is morpholino, 4-methylpiperazin- 1-yl or 4-hydroxymethylpiperid-l-yl, A is a 
direct bond; 

2) when n is 2, the group R 3 -A-C(0)-NH- is not 2-acetamido, 3-acetamido, or 

2- (3,3,3-trifluoro-2-hydroxy-2-methylpropionamido); 

3) when n is 1, the group R 3 -A-C(0)-NH- is not 3-acetamido; 
25 4) when n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido. 

Therefore in an additional aspect of the invention, there is provided a compound of 
formula (I) as depicted above wherein: 
xis 0; 
yis 0; 

30 A is — NR a — or a direct bond; wherein R a is methyl; 
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R 3 is l,l-dioxotetrahydrothien-3-ylmethyl, 1-phenoxyethyl, 2-pyrid-4-ylethyl, 
isopropyl, l-pyrid-4-ylprop-2-yl, 1 -morpholinoprop-2-yl, t-butyl, tetrahydropyran-4-yl or 
l-methylpiperid-4-yl; and 

n is 0 - 2; 

5 or a pharmaceutical^ acceptable salt, prodrug or solvate thereof. 

Therefore in another aspect of the invention there is provided a compound of formula 
(I) (as depicted above) wherein: 

X is a group of formula (A) (as depicted above) or a group of formula (B) (as depicted 

above); 

10 R 2 is halo, cyano or C M alkyl; 

A is — NR a — y — O — or a direct bond; wherein R a is hydrogen, C MO alkyl or 
C 2 ., 0 alkenyl; wherein R a may be optionally substituted by one or more R 5 ; 

R 3 is C MO alkyl or C^joalkenyl wherein R 3 may be optionally substituted by one or 
more R 6 ; or R 3 is carbocyclyl or heterocyclyl wherein R 3 may be optionally substituted on 
1 5 carbon by one or more R 7 ; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by R 8 ; 

R 5 and R 6 are independently selected from hydroxy, cyano, amino, C^alkoxy, 
heterocyclyl, heterocyclyloxy, carbocyclyl, carbocyclyloxy, carbocyclyl-iV : (C,_ 6 alkyl)amino J 
i^JV-(C w alkyl) 2 amino, C^alkoxycarbonylamino, C,^alkylS(0) 8 wherein a is 0-2, 
20 ^^-(Ci^alkylXsulphamoylamino and C^alkylsulphonylamino; wherein R 5 and R 6 may be 
independently optionally substituted on carbon by one or more R 9 ; 

R 7 and R 9 are independently selected from halo, hydroxy, nitro, carboxy, carbamoyl, 
C M alkyl, C M alkoxy, C M alkoxycarbonyl, C M alkanoyl, C M alkanoylamino, 
iV;7V-(C M alkyl) 2 amino, iV;7V-(C M alkyl) 2 carbamoyl, heterocyclyl, heterocyclylcarbonyl, 
25 carbocyclyl and carbocyclylcarbonylamino; wherein R 7 and R 9 may be independently 
optionally substituted on carbon by one or more R u ; 

R 8 is selected from C M alkyl, C M alkylsulphonyl, ^//-(Cj^alkyl^sulphamoyl, 
heterocyclyl and carbocyclyl; wherein R 8 may be optionally substituted on carbon by one or 
more R 12 ; 

30 R u and R 12 are independently selected from halo, hydroxy, cyano, carbamoyl, methyl, 

methoxy, allyloxy, heterocyclyl and carbocyclyl; 
R 4 is C M alkyl; 
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xisO; 
y is 0-1; 
zis 1; and 
n is 0-2; 

5 or a pharmaceutical acceptable salt, prodrug or solvate thereof; 
with the provisos when X is a group of formula (A): 

1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 

2) when y is 0 and n is 2, the group R 3 -A-C(0)-NH- is not 2-acetamido, 3-acetamido, 
2-propionamido, 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 

10 2-(2-pthalimido-2-isopropylacetamido), 2-(2-pthalimido-2-isobutylacetamido), 

2-(2-pthalimido-2-benzylacetamido) 5 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 

2- (2-amino-2-benzylacetamido), 3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionaiiiido), 

3- (2-pthaliinido-2-isopropylacetamido), 3-(2-pthalimido-2-isobutylacetamido), 

15 3-(2-pthalimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 
3-(2-amino-2-isopropylacetamido) or 3-(2-amino-2-benzylacetamido); 

3) when y is 0 and n is 1, the group R 3 -A-C(0)-NH- is not 3-acetamido, 
3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 

3 -(2-pthalimido-2-isopropylacetamido), 3 -(2-pthdimido-2-isobutylacetamido), 
20 3-(2-pthalimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 
3-(2-amino-2-isopropylacetamido), 3-(2-amino-2-isobutylacetamido) or 
3-(2-amino-2-benzylacetamido); 

4) when y is 0 and n is 0, the group R 3 -A-C(0)-NH- is not 2-benzamido, 2-acetamido, 
2-ben2yloxycarbonylamino, 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 

25 2-(2-pthalimido-2-isopropylacetamido), 2-(2-pthalimido-2-isobutylacetamido), 

2-(2-pthdimido-2-benzylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 
2-(2-amino-2-benzylacetamido), 3-benzyloxycarbonylamino or 4-t-butyloxycarbonylamino; 

5) when (R 2 ) y is 1-cyano and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido; 
30 6) when (R 2 ) y is 3-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 

2-benzamido; 



WO 01/85714 PCT/GB01/01899 

-25- 

7) when (R 2 ) y is 1-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 
2-benzamido; and 

8) when (R 2 ^ is 1-chloro or 4-chloro and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido. 

Therefore in a further aspect of the invention there is provided a compound of formula 
5 (I) (as depicted above) wherein: 

X is a group of formula (A) (as depicted above) or a group of formula (B) (as depicted 
above) in the 2-position of the dibenzothiophene ring; 
R 2 is bromo, cyano or methyl; 

A is — NR a — >, — 0 — or a direct bond; wherein R a is hydrogen, methyl, ethyl, propyl, 

10 isopropyl or allyl; wherein said methyl, ethyl, propyl, isopropyl or allyl may be optionally 
substituted by one or more R 5 ; 

R 3 is methyl, ethyl, propyl, butyl, hexyl or allyl wherein R 3 may be optionally 
substituted by one or more R 6 ; or R 3 is selected from cyclopropyl, cyclopentyl, cyclohexyl, 
bicyclo[2,2,l]heptyl, phenyl, tetrahydropyranyl, moipholino, 2-oxopyrrolidinyl, piperidinyl, 

15 pyrrolidinyl, azetidinyl, tetrahydrofuryl, l,4-dioxa-8-azaspiro[4.5]decanyl, 
1 , 1 -dioxotetrahydrothienyl, 1 ,2,3,4,-tetrahydro-9H-pyrido[3,4-b]indole, 
decahydroquinolin-l-yl, 1,2,5,6-tetrahydropyridyl or piperazinyl; wherein R 3 may be 
optionally substituted on carbon by one or more R 7 ; and wherein if any heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 8 ; 

20 R 5 is selected from cyano, methoxy, pyridyl; 

R 6 is selected from hydroxy, cyano, amino, methoxy, pyridyl, 2-oxopyrrolidinyl, 
1,2,4-triazolyl, 1,1-dioxotetrahydrothienyl, thienyl, 2-oxooxazolidinyl, imidazolyl, 
1,1-dioxothiomorpholino, 2-oxo-l,2-dihydropyridyl, benzimidazolyl, pyrazolyl, succinimido, 
tetrahydrofuryl, 2,4-dioxothiazolidinyl, moipholino, furyl, pyridyloxy, pyridazinyloxy, 

25 cyclopentyl, cyclohexyl, phenyl, phenoxy, iV-methylanilino, N,A^dimethylamino, 
/-butoxycarbonylamino, mesyl, T^AT-dimethylsulphamoylamino and 

isopropylsulphonylamino; wherein R 6 may be optionally substituted on carbon by one or more 

R 9 ; 

R 7 is selected from fluoro, hydroxy, nitro, carboxy, caibamoyl, methyl, ethyl, propyl, 
30 methoxycarbonyl, ethoxycarbonyl, acetyl, acetamido, N,N-dimethylamino, 

JV;iV-dimethylcarbamoyl, jViiV-diethylcarbamoyI, l,4-dihydrooxazin-2-one, pyrazolyl, 
2-oxo-2,3-dihydrobenzimidazolyl, pyridyl, 2,3-dihydro-2-oxobenzimidazolyl, 
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moipholinocarbonyl, phenyl and cyclohexylcarbonylamino; wherein any R 7 may be optionally 
substituted on caibon by one or more R n ; 

R 9 is selected from fluoro, chloro, hydroxy, methyl, methoxy, pyridyl and phenyl; 

R 8 is selected from methyl, ethyl, propyl, pentyl, ethylsulphonyl, 
5 7V;iV-dimethylsulphamoyl, ttaeno[2,3-d]pyrimidinyl, pyrimidinyl, pyridyl and phenyl; wherein 
any R 8 may be optionally substituted on carbon by one or more R 12 ; 

R n is selected from hydroxy, cyano, allyloxy, pyrrolidinyl, fiuyl and phenyl; 

R 12 is selected from fluoro, chloro, hydroxy, carbamoyl, methyl, methoxy, 
tetrahydrofuryl, morpholino and phenyl; 
10 R 4 is methyl; 

R 4 is C M alkyl; 

x is 0; 

yis 0-1; 

zis 1; and 
15 n is 0-2; 

or a pharmaceutically acceptable salt, prodrug or solvate thereof; 
with the provisos when X is a group of formula (A): 

1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 

2) when y is 0 and n is 2, the group R 3 -A-C(0)-NH- is not 2-acetamido, 2-propionamido, 
20 2-(2-aminoacetamido), 2-(3-aminopropionamido), 2~(2-amino-2-isopropylacetamido) or 

2-(2-amino-2-benzylacetamido); 

3) when y is 0 and n is 0, the group R 3 -A-C(0)-NH- is not 2-benzamido, 2-acetamido, 
2-benzyloxycarbonylamino, 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido) or 2-(2-amino-2-benzylacetamido); 

25 4) when (R 2 ) y is 1-cyano and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido; 

5) when (R 2 ) y is 3-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 
2-benzamido; and 

6) when (R 2 ) y is 1-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 
2-benzamido. 

30 In another aspect of the invention, preferred compounds of the invention are any one 

of the Examples or a pharmaceutically acceptable salt, prodrug or solvate thereof. 
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More preferred compounds of the invention are Examples 7, 19, 26, 27, 29, 30, 34, 35, 
36, 37, 44, 45 and 47 or a pharmaceutical^ acceptable salt, prodrug or solvate thereof 

Further preferred compounds of the invention are Examples 19, 44, 50, 83, 105, 107 or 
124 or a pharmaceutical^ acceptable salt, prodrug or solvate thereof. 
5 Preferred aspects of the invention are those which relate to the compound of formula 

(I) or a pharmaceutical^ acceptable salt thereof. 

Another aspect of the present invention provides a process for preparing a compound 
of formula (I) or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof 
which process (wherein R 1 , R 2 , R 3 , A and n are, unless otherwise specified, as defined in 
10 formula (I)) comprises of: 

Process a): for compounds of formula (I) wherein A is a direct bond and X is a group of 
formula (A); reacting an amine of formula (II): 

(0) n 




(ID 



15 with an acid of formula (HI): 



R 3 



o 
(in) 

or an activated derivative thereof; or 

Process b): for compounds of formula (I) wherein n > 0; by oxidising a compound of formula 
20 (l)wheren = 0; 

Process c): for compounds of formula (T) wherein A is -NR a - and X is a group of formula (A); 
by reacting a compound of formula (TV): 
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wherein L is a displaceable group; with an amine of formula (V): 

HNR a R 3 
(V) 

5 Process d)\ for compounds of formula (I) wherein A is -NR a ~ or -O- and X is a group of 
formula (A); reacting a compound of formula QJ) with a compound of formula (VI): 




O 



(VI) 

Process e): for compounds of formula (I) wherein A is -NH- and X is a group of formula (A); 
10 reacting a compound of formula (II) with an isocyanate of formula (VII): 

0=-=N-R 3 
(VII) 

Process J)\ for compounds of formula (I) wherein X is a group of formula (B) reacting a 
compound of formula (II) with a compound of formula (VIII): 




(vin) 

wherein L is a displaceable group; 
and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (I); 

20 ii) removing any protecting groups; 

iii) forming a pharmaceutical^ acceptable salt or in vivo hydrolysable ester. 

L is a displaceable group. Suitable values for L are phenols for example p-nitrophenol 
or penta-fluorophenol. 

Specific reaction conditions for the above reactions are as follows. 

25 Process a) Amines of formula (II) and acids of formula (EH) may be coupled together in 
the presence of a suitable coupling reagent. Standard peptide coupling reagents known in the 
art can be employed as suitable coupling reagents, or for example carbonyldiimidazole and 
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as 
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dimethylaminopyridine or 4-pyrroUdinopyridine, optionally in the presence of a base for 
example triethylamine, pyridine, or 2,6-di-a/£y/-pyridines such as 2,6-lutidine or 
2,6-di-/er/-butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane, 
benzene, tetrahydrofuran and dimethylfonnamide. The coupling reaction may conveniently be 
5 performed at a temperature in the range of -40 to 40°C. 

Suitable activated acid derivatives include acid halides, for example acid chlorides, 
and active esters, for example pentafluorophenyl esters. The reaction of these types of 
compounds with amines is well known in the art, for example they may be reacted in the 
presence of a base, such as those described above, and in a suitable solvent, such as those 
10 described above. The reaction may conveniently be performed at a temperature in the range of 
-40to40°C. 

The amines of formula (II) and acids of formula (HI) are commercially available or 
they are known compounds or they are prepared by processes known in the art. 
Process b) Suitable oxidising agents include potassium permanganate, OXONE, sodium 

15 periodate, tert-butyl hydroperoxide (as solution in toluene), peracids (such as for example 
3-chloroperoxybenzoic acid), hydrogen peroxide, TPAP (tetrapropylammonium perruthenate) 
or oxygen. The reaction may be conducted in a suitable solvent such as ether, 
dichloromethane, methanol, ethanol, water, acetic acid, or mixtures of two or more of these 
solvents. The reaction may conveniently be performed at a temperature in the range of -40 to 

20 100°C. 

Compounds of formula (J) where n = 0 may be prepared by processes a) or c). 
Process c) Compounds of formula (TV) and amines of formula (V) may be reacted 
together in the presence of a suitable base, for example triethylamine, pyridine, or 
2,6-di-fl/Ay/-pyridines such as 2,6-lutidine or 2,6-di-te^butylpyridine, or excess (V), in a 

25 suitable solvent such as dichloromethane, EtOAc or tetrahydrofuran. The reaction may 
conveniently be performed at a temperature in the range of -40 to 50°C. 

The compounds of formula (IV) may be prepared from amines of formula (II) by 
standard processes known in the art. Compounds of formula (V) are commercially available 
or they are known compounds or they are prepared by processes known in the art. 

30 Process d) Compounds of formula (II) and compounds of formula (VI) may be reacted in 
the presence of a base, such as those described above, in a suitable solvent, such as 
dichloromethane, toluene or tetrahydrofuran* The reaction may conveniently be performed at 
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a temperature in the range of -40 to 100°C. 

Compounds of formula (VI) are commercially available or they are known compounds 
or they are prepared by processes known in the art. 

Process e) Compounds of formula (II) and compounds of formula (VII) may be reacted in 
5 the presence of a suitable solvent, such as toluene, dichloromethane or tetrahydrofiiran. 
Compounds of formula (VII) are commercially available or they are known 
compounds or they are prepared by processes known in the art. 

Process f)\ Compounds of formula (II) and compounds of formula (Vm) may be reacted 
together in the presence of a base, for example sodium t-butoxide, optionally in the presence 
10 of a catalyst for example tris(dibenzylidene-acetone)dipalladium(0) and 

S-2,2'-bis(diphenylphosphino)-l,r-binapthyl (0.113 g, 0.18 mM) in a suitable solvent such as 
toluene. 

Compounds of formula (VIII) are commercially available or they are known 
compounds or they are prepared by processes known in the art. 

15 It will be appreciated that certain of the various ring substituents in the compounds of 

the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
following the processes mentioned above, and as such are included in the process aspect of 
the invention. Such reactions and modifications include, for example, introduction of a 

20 substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 
of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are well known in the chemical art. Particular examples of aromatic substitution 
reactions include the introduction of a nitro group using concentrated nitric acid, the 
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 

25 aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction of a halo group. Particular examples of modifications include 
the reduction of a nitro group to an amino group by for example, catalytic hydrogenation with 
a nickel catalyst or treatment with iron in the presence of hydrochloric acid with heating; 

30 oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. The reader is referred to Advanced 
Organic Chemistry, 4 th Edition, by Jerry March, published by John Wiley & Sons 1992, for 
general guidance on reaction conditions and reagents. 
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It will also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
skilled in the art. Conventional protecting groups may be used in accordance with standard 
5 practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley 
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 

10 methoxycarbonyl, ethoxycarbonyl or /-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 

15 metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a r-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 

20 a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 

25 arylmethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 

30 hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
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with a base such as sodium hydroxide, or for example a /-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 
5 The protecting groups may be removed at any convenient stage in the synthesis using 

conventional techniques well known in the chemical art. 
Pfologfcall Assays 

The activity of compounds of the invention was measured in a neuropeptide Y5 
receptor binding assay as follows. Compounds were also tested in binding assays for the 
10 neuropeptide Y, and neuropeptide Y 2 receptors. Activity against these 2 receptors is 
contraindicated for a neuropeptide Y5 antagonist. 

a^ Expression of human neuropeptide Y5 receptor in High 5™ insect cells. 

High 5™ insect cells were obtained from Invitrogen (catalogue N° B855-02) and 

stored in liquid nitrogen. Cells were revived from liquid nitrogen storage and grown at 28°C 
.15 in 100 ml ExCell 405 (JRH Biosciences) serum free medium in a 250 ml conical flask 

(Corning) agitated at 140 rpm in an Innova 4330 orbital shaker (New Brunswick Scientific). 

Cultures were routinely sub-cultured every 3-4 days. 

High 5™ insect cells were transfected with the human NPY5 receptor as follows. PCR 

primers were designed against the huNP Y5 receptor sequence, Genbank Accession Number 
20 U56079 [Gerald et al (1996) Nature 382, 168-171], but starting at base 56 through to base 

1393, to express the protein 10 amino acid residues shorter at the amino terminal end [see 

Borowsky et al (1998) Regulatory Peptides 75-76, 45-53]. These primers were used to 

amplify the huNP Y5 receptor from human placenta genomic DNA by PCR. This was then 

sub-cloned into pZER02 (obtained from Invitrogen) for sequencing and re-cloned into 
25 pFASTBACl (obtained from GIBCO BRL Life Technologies) for expression. Human NPYr 

was isolated from pZER02 on BamHI fragment and sub-cloned into pFastbacl on BamHI 

restriction site. The junctions were sequenced to ensure correct prior to expression. 

A baculovirus containing the pFASTBACl was then generated using the Bac-to-Bac™ 

baculovirus expression system [Anderson et al (1996) FASEB Journal 10(6), 727-726] 
30 (obtained from GIBCO BRL Life Technologies) following the protocol supplied with this 

expression system by GIBCO BRL Life Technologies. 
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High 5™ insect cells were infected with the baculovirus to transfect the cells with the 
human neuropeptide Y5 receptor as follows: Batches were grown for membrane preparation 
by inoculating 5 L of ExCell 405™ medium in a 7 L Bioreactor (FT-Applikon) with 1 .75 x 
10 9 mid log High 5™ cells. After 2-3 days growth at 28°C the mid log culture was infected 
5 with Baculovirus expressing the human NPY5 receptor at a multiplicity of infection (MOI) of 
1.0. Cells (typically lxlO 10 ) were harvested 48 hours post infection by centrifugation (Heraeus 
Omnifuge 2.0RS 30 min, 296 g , 4°C) and flash frozen in liquid nitrogen for storage at -80°C. 
b) Membrane preparation prpcedure 

The following buffer was prepared daily and stored at 4°C. 50 mM Tris HC1 pH 7.4, 5 

10 mM EDTA and 10% w.v. sucrose. A protease inhibitor cocktail (Boehringer Mannheim) was 
added to both buffers according to the manufacturers instruction. Cells were thawed rapidly in 
three times their packed cell volume of hypotonic buffer (3:1 mix of water and buffer) and 
lysed routinely on ice using five Vibra Cell Sonicator (Sonics and Materials Inc.) bursts often 
seconds for the High 5™ insect cells. The cell lysate (typically 10-15 ml) was carefully loaded 

1 5 onto a 1 0 ml 41 % sucrose cushion which was topped off with lysis buffer and spun at 1 50,000 
g for 1 hour at 4°C in a Beckman Optima LE-80K Ultracentrifuge. The membrane fraction 
was carefully removed from the inter-phase and diluted at least four fold with lysis buffer. 
The membrane pellets were recovered by centrifugation at 150,000 g for 20 min at 4°C in a 
Beckman Optima LE-80K Ultracentrifuge and re-suspended at 5x1 0 7 cell equivalents per ml. 

20 The re-suspended membranes were divided into working aliquots, routinely 1 ml, flash frozen 
in liquid nitrogen and stored frozen at -80°C until use. 

Prior to use the 1 ml High 5™ membranes were thawed and resuspended in 8 ml 
binding buffer (see below). Membranes are used at approximately 7(xg/ml of protein per 
incubate. 

25 c) Neuropeptide Y5 receptor binding assay 
The following reagents were used: 
Binding buffer: 50 mM HEPES, 2.5 mM CaCl^ 1 mM MgCl 2 , 0.5% BSA, pH=7.4 
Binding wash buffer: 50 mM HEPES, 2.5 mM CaCIa, 1 mM MgCl 2 , 0.5 M NaCl, 0.5% BSA, 
pH=7.4 

30 Unifilter GFC filter plates: 50jal of 0.5% polyethyleneimine was added to each well and left to 

equilibrate for four hours before use 
Incubation plates: 96 well polypropylene plates, siliconised prior to use 
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Test Compounds: Compounds were dissolved in DMSO at a concentration of 1 mM. Final 

concentration of DMSO in the assay did not exceed 1%. 
Peptide PYY (pancreatic polypeptide Y) - lO^M stock solution in binding buffer. 
i25j . lO^Ci/ml stock solution, diluted 1:10 dilution, into binding buffer. 
5 Assays were performed in 96 well microtitre plates. 1 Ojal of diluted test compound 

was added to each well of a plate, followed by 80jal of membranes and lOjil of radiolabeled 
i25j pyy (O.OljiCi per well). Total and non-specific binding controls were included in each 
plate. The non-specific binding wells received 10|il of Peptide PYY from the IOjiM stock 
solution, whilst the total binding wells received 10^1 of binding buffer. For each assay, a 

1 0 duplicate dose response of peptide PYY was included, top concentration 1 jjM. 

The plates were incubated for two hours at room temperature with mixing, and then 
filtered onto the pre-treated filter plates. The incubation plates were washed twice with 150jj1 
of cold binding wash buffer per well, then the filter plates were further washed with 
approximately 2.5 ml per well. The filter plates were dried overnight at room temperature, the 

1 5 bottoms were sealed, and 20jal of Scintillant (Microscint 40, Canberra Packard) was added to 
each well. The tops of the plates were sealed and the plates were counted for 1 minute on a 
protocol set up for 125 I on a 96 well plate liquid scintillation counter (Top Count, Canberra 
Packard). 

Compounds were considered to be active if they inhibited the binding by more than 
20 50% at a concentration of IOjiM. Dose responses were carried out on all compounds found to 
be active (8 point curves in duplicate). 

Although the pharmacological properties of the compounds of the formula (I) vary 
with structural change as expected, in general compounds of the formula (I) possess an IC 50 in 
the above test in the range, for example, 0.0002 to 200jiM. For example, the compound of 
25 Example 1 6 has an IC 50 for the neuropeptide Y5 receptor of 94nM. 

In order to use a compound of the formula (I) or a pharmaceutically acceptable salt, 
prodrug or solvate thereof, for the therapeutic treatment (including prophylactic treatment) of 
mammals including humans, it is normally formulated in accordance with standard 
pharmaceutical practice as a pharmaceutical composition. 
30 Therefore according to a further aspect of the invention there is provided a 

pharmaceutical composition which comprises a compound of the formula (I) or a 
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phannaceutically acceptable salt, prodrug or solvate thereof, as defined herein before in 
association with a pharmaceutically acceptable diluent or carrier. 

According to another aspect of the invention there is provided a pharmaceutical 
composition comprising a compound of formula (I), or a pharmaceutically acceptable salt, 
5 prodrug or solvate thereof, in association with a pharmaceutically acceptable diluent or 
carrier for the treatment of disorders mediated by the neuropeptide Y5 receptor in a 
warm-blooded animal, such as a human being in need of such treatment. 

To treat disorders mediated by the neuropeptide Y5 receptor neuropeptide Y5 
receptor agonists or antagonists can be administered. 

10 According to an additional aspect of the invention there is provided a 

pharmaceutical composition comprising a compound of formula (I), or a pharmaceutically 
acceptable salt, prodrug or solvate thereof, in association with a pharmaceutically 
acceptable diluent or carrier for the treatment of eating disorders in a warm-blooded 
animal, such as a human being. 

15 According to an additional aspect of the invention there is provided a 

pharmaceutical composition comprising a compound of formula (I), or a pharmaceutically 
acceptable salt, prodrug or solvate thereof, in association with a pharmaceutically 
acceptable diluent or carrier for promoting weight loss in a warm-blooded animal, such as 
a human being. 

20 Examples of disorders mediated by the neuropeptide Y5 receptor are eating 

disorders. Examples of eating disorders include obesity, bulimia or anorexia. Examples of 
eating disorders include obesity and related disorders, bulimia or anorexia. Examples of 
'delated disorders" are diabetes dyslipidaemia, hypertension and sleep disturbances. 
Preferably "related disorders" refers to diabetes. 

25 The compositions of the invention may be in a form suitable for oral use (for example 

as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 

30 example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 
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The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. 

5 Suitable pharmaceutically-acceptable excipients for a tablet formulation include, for 

example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding 
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl jp-hydroxybenzoate, and anti-oxidants, such as 

10 ascorbic acid. Tablet formulations may be uncoated or coated either to modify their 
disintegration and the subsequent absorption of the active ingredient within the 
gastrointestinal tract, or to improve their stability and/or appearance, in either case, using 
conventional coating agents and procedures well known in the art. 

Compositions for oral use may be in the form of hard gelatin capsules in which the 

15 active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with 
water or an oil such as peanut oil, liquid paraffin, or olive oil. 

Aqueous suspensions generally contain the active ingredient in finely powdered form 
together with one or more suspending agents, such as sodium carboxymethylcellulose, 

20 methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum 
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation 
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 

25 derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, 
anti-oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening 

30 agents (such as sucrose, saccharine or aspartame). 

Oily suspensions may be formulated by suspending the active ingredient in a vegetable 
oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid 
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paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring agents 
may be added to provide a palatable oral preparation. These compositions may be preserved 
by the addition of an anti-oxidant such as ascorbic acid. 
5 Dispersible powders and granules suitable for preparation of an aqueous suspension by 

the addition of water generally contain the active ingredient together with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already mentioned above. Additional 
excipients such as sweetening, flavouring and colouring agents, may also be present. 

10 The pharmaceutical compositions of the invention may also be in the form of 

oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, 
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable 
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum 
tragacanth, natoally-occurring phosphatides such as soya bean, lecithin, an esters or partial 

15 esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and preservative 
agents. 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 
20 propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

The pharmaceutical compositions may also be in the form of a sterile injectable 
aqueous or oily suspension, which may be formulated according to known procedures using 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
25 have been mentioned above. A sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a 
solution in 1,3-butanediol. 

Suppository formulations may be prepared by mixing the active ingredient with a 
suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the rectal 
30 temperature and will therefore melt in the rectum to release the drug. Suitable excipients 
include, for example, cocoa butter and polyethylene glycols. 

Topical formulations, such as creams, ointments, gels and aqueous or oily solutions or 
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suspensions, may generally be obtained by formulating an active ingredient with a 
conventional, topically acceptable, vehicle or diluent using conventional procedures well ■ 
known in the art. 

Compositions for administration by insufflation may be in the form of a finely divided 
5 powder containing particles of average diameter of, for example, 30|im or much less, the 
powder itself comprising either active ingredient alone or diluted with one or more 
physiologically acceptable carriers such as lactose. The powder for insufflation is then 
conveniently retained in a capsule containing, for example, 1 to 50 mg of active ingredient for 
use with a turbo-inhaler device, such as is used for insufflation of the known agent sodium 
10 cromoglycate. 

Compositions for administration by inhalation may be in the form of a conventional 
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 

1 5 arranged to dispense a metered quantity of active ingredient. 

For further information on formulation the reader is referred to Chapter 25.2 in 
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The amount of active ingredient that is combined with one or more excipients to 

20 produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral administration 
to humans will generally contain, for example, from 0.5 mg to 2 g of active agent 
compounded with an appropriate and convenient amount of excipients which may vary from 
about 5 to about 98 percent by weight of the total composition. Dosage unit forms will 

25 generally contain about 1 mg to about 500 mg of an active ingredient. For further information 
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in 
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 

30 formula (I) will naturally vary according to the nature and severity of the conditions, the age 
and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 
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In using a compound of the formula (I) for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0.5 mg to 75 mg per 
kg body weight is received, given if required in divided doses. In general lower doses will be 
administered when a parenteral route is employed. Thus, for example, for intravenous 
5 administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.5 mg to 25 mg per kg body weight will be used. Oral administration is however 
preferred, particularly in tablet form. Typically, unit dosage forms will contain about 1 mg to 
500 mg of a compound of this invention. 
10 The compounds of this invention may be used in combination with other drugs and 

therapies used in the treatment of disease states which would benefit from antagonism at the 
neuropeptide Y5 receptor. For example, the compounds of the formula (I) could be used in 
combination with drugs and therapies used in the treatment of eating disorders. 

If formulated as a fixed dose such combination products employ the compounds of 
1 5 this invention within the dosage range described herein and the other pharmaceutically-active 
agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 

Although the compounds of the formula (I) are primarily of value as therapeutic 
agents for use in a warm-blooded animal, such as a human being, they are also useful 
20 whenever it is required to antagonise binding at the neuropeptide Y5 receptor. Thus, they are 
useful as pharmacological standards for use in the development of new biological tests and in 
the search for new pharmacological agents. 

According to an additional aspect of the invention there is provided a compound of 
formula (IA): 



25 




wherein: 

R 1 is cyano, halo, trifluoromethyl, trifluoromethoxy, C M alkyl, C^alkoxy, 
i^(C M alkyl)amino or N,JV^(C M alkyl) 2 amino; 
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R 2 is halo, cyauo, hydroxy, trifluoromethyl, trifluoromethoxy, C M alkyl or C M alkoxy; 
A is — NR a — , — 0 — or a direct bond; wherein R a is hydrogen, C wo alkyl, 
C^alkenyl, C^alkynyl; wherein said C MO alkyl, C^alkenyl, C 2 . 10 alkynyl may be optionally 
substituted by one or more R 4 ; 
5 R 3 is hydrogen, C MO alkyl, C 2 . 10 alkenyl or C 2 . 10 alkynyl wherein said C MO alkyl, 

C 2 . 10 alkenyl, C 2 . 10 alkynyl may be optionally substituted by one or more R 5 ; or R 3 is 
carbocyclyl or heterocyclyl wherein said carbocyclyl or heterocyclyl may be optionally 
substituted on carbon by one or more R 6 ; and wherein if said heterocyclyl contains an -NH- 
moiety that nitrogen may be optionally substituted by R 7 ; 

10 R 4 and R s are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 

amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, CMalkoxy, C^alkanoyl, 
C^alkanoyloxy, C^alkanoylamino, C 2 ^alkenyloxycarbonyl, C^alkoxycarbonyl, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
carbocyclyloxy, carbocyclylcarbonyl, carbocyclyloxycarbonyl, iV^C^alkytyamino, 

15 A^A^(C^alkyl) 2 amino, C^alkoxycarbonylamino^^C^alkylJcarbamoyl, 

i^N-CC^alkyl^carbamoyl, C^alkylS(0) a wherein a is 0-2, iV-(C,. 6 alkyl)sulphamoyl and 
A^,iV-(C 1 . 6 alkyl) 2 sulphamoyl; wherein any CMalkyl, heterocyclyl or carbocyclyl may be 
optionally substituted on carbon by one or more R 6 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 7 ; 

20 R 6 is selected from halo, hydroxy, cyano, carbamoyl, ureido, trifluoromethyl, 

trifluoromethoxy, amino, nitro, caiboxy, carbamoyl, mercapto, sulphamoyl, C M alkyl, 
Cj^alkenyl, C^alkynyl, C M alkoxy, C M alkoxycarbonyl, C^alkenyloxycarbonyl, C M alkanoyl, 
C M alkanoylamino, C M alkanoyloxy, N-(C M alkyl)amino, N, i\KC M alkyl) 2 amino, 
A^-(C M alkyl)carbamoyl, 7V;A^-(C M alkyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0-2, 

25 7/-(C M alkyl)sulphamoyl, iV;JV-(C M alkyl) 2 sulphamoyl, heterocyclyl, heterocyclyloxy, 
heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylcarbonyl and carbocyclyloxycarbonyl; wherein any C M alkyl, carbocyclyl and 
heterocyclyl may be optionally substituted on carbon by one or more R 8 ; 

R 7 is selected from C M alkyl, CMalkanoyl, C M alkylsulphonyl, C M alkoxycarbonyl, 

30 carbamoyl, iV-(C M alkyl)carbamoyl, JV;iV^(C M alkyl) 2 carbamoyl, benzyl, benzoyl, 
phenylsulphonyl and phenyl; 
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R 8 is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, caiboxy, 
carbamoyl, mercapto, sulphamoyl, methoxy, methoxycarbonyl, formyl, acetyl, fonnamido, 
acetylamino, acetoxy, methylamino, dimethylamino, JV-methylcarbamoyl, 
iV^dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, N-methylsulphamoyl, 
5 N, N-dimethylsulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, 
heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, carbocyclylcarbonyl and 
carbocyclyloxycarbonyl; 

x is 0 - 4; wherein the values of R 1 may be the same or different; 

y is 0 - 3; wherein the values of R 2 may be the same or different; and 
10 nisO-2; 

or a pharmaceutically acceptable salt, prodrug or solvate thereof; 
with the provisos: 

1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 

2) when x and y are 0 and n is 2, the group R 3 -A-C(0)-NH- is not 2-formamido, 2-acetamido, 
15 2-propionamido, 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 

2-(2«pthalimido-2-isopropylacetamido), 2-(2-pthahmido-2-isobutylacetamido), 
2-(2-pthalimido-2-benzylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 

2- (2-amino-2-benzylacetamido), 3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 
20 3-(2-pthalimido-2-isopropylacetamido), 3-(2-pthalimido-2-isobutylacetamido), 

3- (2-pthalimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 
3-(2-amino-2-isopropylacetamido), 3-(2-amino-2-benzylacetamido) or 

2- (3,3,3-trifluoro-2-hydroxy-2-methylpropionamido); 

3) when x and y are 0 and n is 1, the group R 3 -A-C(0)-NH- is not 3-(2-pthalimidoacetamido), 
25 3-(3-pthalimidopropionamido), 3-(2-pthalimido-24sopropylacetamido), 

3- (2-pthalimido-2-isobutylacetamido), 3-(2-pthalimido-2-benzylacetamido), 
3-(2-aminoacetamido), 3-(3-aminopropionamido), 3-(2-amino-2-isopropylacetamido), 
3-(2-amino-2-isobutylacetamido) or 3-(2-amino-2-benzylacetamido); 

4) when x and y are 0 and n is 0, the group R 3 -A-C(0)-NH- is not 2-(2-pthalimidoacetamido), 
30 2-(3-pthalimidopropionamido), 2-(2-pthalimido-2-isopropylacetamido), 

2-(2-pthalimido-2-isobutylacetainido), 2-(2-pthalimido-2-benzylacetamido), 
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2-(2-aminoacetamido), 2-(3-aminopropionamido), 2-(2-amino-2-isopropylacetamido), 
2-(2-amino-2-isobutylacetamido) or 2-(2-amino-2-benzylacetamido); 
5) when (R*) x is 7-fluoro, y is 0 and n is 2, the group R 3 -A-C(0)-NH- is not 3-acetamido; 
or a pharmaceutical^ acceptable salt, prodrug or solvate thereof, for use as a medicament. 
5 In particular additional aspect of the invention there is provided a compound of 

formula (14) which is 2-acetamidodibenzothiophene or a pharmaceutical^ acceptable salt, 
prodrug or solvate thereof, for use as a medicament. 

According to an additional aspect of the invention there is provided a compound of 
formula (IA f ): 



10 




OA') 

wherein: 

X is a group of formula (A) or (B): 




15 (A) (B) 

R 1 is cyano, halo, trifluoromethyl, trifluoromethoxy, C M alkyl, C^alkoxy, 
JV-(C M alkyl)amino or iV;iV-(C M alkyl) 2 amino; 

R 2 is halo, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, C M allcyl or C M alkoxy; 
A is — NR a — ; — 0 — or a direct bond; wherein R a is hydrogen, C MO alkyl, 
20 C 2 . 10 alkenyl, C 2 .i 0 alkynyl; wherein R a may be optionally substituted by one or more R 5 ; 

R 3 is hydrogen, C M0 alkyl, C 2 , 10 alkenyl or C 2 . 10 alkynyl wherein R 3 may be optionally 
substituted by one or more R 6 ; or R 3 is carbocyclyl or heterocyclyl wherein R 3 may be 
optionally substituted on carbon by one or more R 7 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 8 ; 
25 R 4 is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 

carbamoyl, mercapto, sulphamoyl, C M alkoxycarbonyl, C M alkyl, C 2 ^alkenyl, C 2-4 alkynyl, 
C M alkoxy, C M alkanoyl, C^alkanoyloxy, JV-(C M alkyl)amino, Ar,iV-(C M alkyl) 2 amino, 
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C M alkanoylamino, iV-(C M alkyl)carbamoyl, iV;iV-(C M alkyl) 2 carbamoyl, 
7V-(carbocyclyl)carbamoyl, iy^(carbocyclyl) 2 carbamoyl, JV-(heterocyclyl)carbamoyl, 
7£N-(heterocyclyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0 to 2, C^alkoxycarbonyl, 
N-(C M alkyl)sulphamoyl, A/;iV-(C M aIkyl) 2 sulphamoyl, C M alkylsulphonylamino or 
5 (nitrogen-linked heterocyclic ring)carbonyl; 

R 5 and R 6 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, aminosulphamoyl, C 1-6 alkoxy, 
C^alkanoyl, C^alkanoyloxy, CMalkanoylamino, C 2 ^alkenyloxycarbonyl, 
C,. 6 alkoxycarbonyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 

10 heterocyclyl-A^(C^alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-iV : -(C 1 . 6 alkyl)amino, carbocyclylsulphonyl, 
carbocyclylcarbonyl, carbocyclylcarbonylamino, carbocyclyloxycarbonyl, JV^C^alkytyamino, 
N,N-(C U6 aXky\) 2 2Utoino, C^alkoxycarbonylamino, ^-(C^alkyOcarbamoyl, 

1 5 ^//-(CLgalkyl^carbamoyl, C^alkylSCO^ wherein a is 0-2, A^(C,. 6 alkyl)sulphamoylamino, 
^^-(C^alkyl^sulphamoylamino, CMalkylsulphonylamino, 
(C 1 . 6 alkyl)sulphonyl-iV : (CMalkyl)amino, iV-(Cj. 6 alkyl)sulphamoyl and 
A^AKC^alkyl^sulphamoyl; wherein R s and R 6 may be optionally substituted on parbon by 
one or more R 9 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may 

20 be independently optionally substituted by R 10 ; 

R 7 and R 9 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
trifluoromethyl, trifluoromethoxy, amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, 
aminosulphamoyl, C M alkyl, C^alkenyl, C 2 ^alkynyl, C M alkoxy, C^alkoxycarbonyl, 
C M alkoxycarbonylamino, C^alkenyloxycarbonyl, C M alkanoyl, C M alkanoylamino, 

25 C M alkanoyloxy, iV-(C M alkyl)amino, iV;iV-(C M alkyl) 2 amino, N-(C,^alkyl)carbamoyl, 

JV;A^(C M alkyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0-2, iV-(C M alkyl)sulphamoylamino, 
7V;A^(C M alkyl) 2 sulphamoylamino, (C M alkyl)sulphonylamino, 
(C M alkyl)sulphonyl-7V^(C M alkyl)amino, N-(C M alkyl)sulphamoyl, 
JV;iV-(C M alkyl) 2 sulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 

30 heterocyclyl-iV-(C M alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-#-(C M alkyl)amino, carboocyclylsulphonyl, 
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carbocyclylcarbonyl, carbocyclylcarbonylamino, and carbocyclyloxycarbonyl; wherein R 7 and 
R 9 may be independently optionally substituted on carbon by one or more R u ; 

R 8 and R 10 are independently selected from C M alkyl, C M alkanoyl, sulphamoyl, 
C M alkylsulphonyl, C M alkoxycarbonyl, carbamoyl, i^-(C M alkyl)carbamoyl, 
5 iV;iV-(C M alkyl) 2 carbamoyl, iV-(C M alkyl)sulphamoyl, iV r ,iV-(C M alkyl)2Sulphamoyl J 
heterocyclyl, heterocyclylcarbonyl, heterocyclyloxycarbonyl, heterocyclylsulphonyl, 
carbocyclyl, carbocyclylcarbonyl, carbocyclyloxycarbonyl and carbocyclylsulphonyl; wherein 
R 8 and R 10 may be independently optionally substituted on carbon by one or more R 12 ; 

R 11 and R 12 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 

10 amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, vinyl, allyl, methoxy, 
ethoxy, vinyloxy, allyloxy, methoxycarbonyl, formyl, acetyl, formamido, acetylamino, 
acetoxy, methylamino, dimethylamino, 7V-methylcarbamoyl, N-dimethylcarbamoyl, 
methylthio, methylsulphinyl, mesyl, iV-methylsulphamoyl, A^A^dimethylsulphamoyl, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 

15 carbocyclyloxy, carbocyclylcarbonyl and carbocyclyloxycarbonyl; 



20 or a pharmaceutical^ acceptable salt, prodrug or solvate thereof; 
with the provisos when X is a group of formula (A): 

1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 

2) when x and y are 0 and n is 2, the group R 3 -A-C(0)-NH- is not 2-formamido, 2-acetamido, 
2-propionamido, 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 

25 2-(2-pthalimido-2-isopropylacetamido), 2-(2-pthalimido-2-isobutylacetamido), 

2-(2-pthalimido-2-benzylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 

2- (2-amino-2-benzylacetamido), 3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 

3- (2-pthalimido-2-isopropylacetamido), 3-(2-pthalimido-2-isobutylacetamido), 

30 3-(2-pthalimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 
3-(2-amino-2-isopropylacetamido), 3-(2-amino-2-benzylacetamido) or 
2-(3,3,3-trifluoro-2-hydroxy-2-methylpropionamido); 



x is 0 - 4; wherein the values of R 1 
y is 0 - 3; wherein the values of R 2 
z is 0 - 3; wherein the values of R 4 
n is 0 - 2; 



may be the same or different; 
may be the same or different; 
may be the same or different; and 
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3) when x and y are 0 and n is 1, the group R 3 -A-C(0)-NH- is not 3-(2-pthalimidoacetamido), 
3-(3-pthalimidopropionamido), 3-(2-pthalimido-2-isopropylacetamido), 
3-(2-pthalimido-2-isobutylacetamido), 3-(2-pthalimido-2-ben2ylacetamido), 
3-(2-aminoacetamido), 3-(3-aminopropionamido), 3-(2-amino-2-isopropylacetamido), 

5 3-(2-amino-2-isobutylacetamido) or 3-(2-amino-2-ben2ylacetamido); 

4) when x and y are 0 and n is 0, the group R 3 -A-C(0)-NH- is not 2-(2-pthalimidoacetamido), 
2-(3-pthalimidopropionamido), 2-(2-pthalimido-2-isopropylacetanaido), 
2-(2-pthalimido-2-isobutylacetamido), 2-(2-pthalimido-24>en2ylacetamido), 
2-(2-aminoacetamido), 2-(3-aminopropionamido), 2-(2-amino-24sopropylacetamido), 

10 2-(2-amino-2-isobutylacetamido) or 2-(2-amino-2-benzylacetamido); 

5) when (R l ) x is 7-fluoro, y is 0 and n is 2, the group R 3 -A-C(0)-NH- is not 3-acetamido; 
or a pharmaceutical acceptable salt, prodrug or solvate thereof, for use as a medicament. 

According to a further feature of the invention there is provided a method of treating 
disorders mediated by the neuropeptide Y5 receptor in a warm-blooded animal, such as a 
15 human being, in need of such treatment which comprises administering to said animal a 
therapeutically effective amount of a compound of formula (IB): 




wherein: 

20 R 1 is cyano, halo, trifluoromethyl, trifluoromethoxy, C M alkyl, C M alkoxy, 

N-(C M alkyl)amino or A r ,iV-(C M alkyl) 2 amino; 

R 2 is halo, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, C M alkyl or C M alkoxy; 
A is — NR a — i, — O — or a direct bond; wherein R a is hydrogen, C MO alkyl, 
C 2 . 10 alkenyl, C 2 . 10 alkynyl; wherein said C MO alkyl, C 2 .i 0 alkenyl, C 2 . 10 alkynyl may be optionally 
25 substituted by one or more R 4 ; 

R 3 is hydrogen, C MO alkyl, C 2 . 10 alkenyl or C 2 . 10 alkynyl wherein said C MO allqrl, 
C 2 . 10 alkenyl, C 2 . 10 alkynyl may be optionally substituted by one or more R 5 ; or R 3 is 
carbocyclyl or heterocyclyl wherein said carbocyclyl or heterocyclyl may be optionally 



WO 01/85714 PCT/GB01/01899 

-46- 

substituted on carbon by one or more R 6 ; and wherein if said heterocyclyl contains an -NH- 
moiety that nitrogen may be optionally substituted by R 7 ; 

R 4 and R s are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, C^alkoxy, C^alkanoyl, 
5 C^alkanoyloxy, C^alkanoylamino, Cj^alkenyloxycarbonyl, CMalkoxycarbonyl, 

heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
carbocyclyloxy, carbocyclylcarbonyl, carbocyclyloxycaibonyl, A^-(C M alkyl)amino, 
iViiV-CC^alkyl^amino, C^alkoxycarbonylamino, N-(C^alkyl)carbamoyl, 
^^-(Ci^alkyl) 2 carbamoyl, C^alkylS(0) a wherein a is 0-2, N-(C^alkyl)sulphamoyl and 

1 0 JVKC M alkyl) 2 sulphamoyl; wherein any CMalkyl, heterocyclyl or carbocyclyl may be 

optionally substituted on caibon by one or more R 6 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 7 ; 

R 6 is selected from halo, hydroxy, cyano, carbamoyl, ureido, trifluoromethyl, 
trifluoromethoxy, amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, 

15 C^alkenyl, C 2 ^alkynyl, C M alkoxy, C M alkoxycarbonyl, C^alkenyloxycarbonyl, C^alkanoyl, 
C M alkanoylamino, C^alkanoyloxy, iV-(C M alkyl)amino, tf, JV^Cualkyl^amino, 
N-(C M alkyl)carbamoyl, 7V;AKC M alkyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0-2, 
N-(C M alkyl)sulphamoyl, iV;JV-(C M alkyl) 2 sulphamoyl, heterocyclyl, heterocyclyloxy, 
heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 

20 carbocyclylcarbonyl and carbocyclyloxycarbonyl; wherein any C M alkyl, carbocyclyl and 
heterocyclyl may be optionally substituted on carbon by one or more R 8 ; 

R 7 is selected from C M alkyl, C M alkanoyl, C M alkylsulphonyl, C M alkoxycarbonyl, 
carbamoyl, iV-(C M alkyl)carbamoyl, TV; jV-(C M alkyl) 2 carbamoyl, benzyl, benzoyl, 
phenylsulphonyl and phenyl; 

25 R 8 is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carboxy, 

carbamoyl, mercapto, sulphamoyl, methoxy, methoxycarbonyl, formyl, acetyl, formamido, 
acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl, 
AT,7/-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, JV-methylsulphamoyl, 
JV^dimethylsulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, 

30 heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, carbocyclylcarbonyl and 
carbocyclyloxycarbonyl; 

x is 0 - 4; wherein the values of R 1 may be the same or different; 
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y is 0 - 3; wherein the values of R 2 may be the same or different; and 
n is 0 - 2; 

or a pharmaceutically acceptable salt, prodrug or solvate thereof; 
with the providing that when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 
5 or a pharmaceutically acceptable salt, prodrug or solvate thereof 

According to a particular feature of the invention there is provided a method for 
promoting weight loss in a warm-blooded animal, such as a human being, in need of such 
treatment which comprises administering to said animal a therapeutically effective amount of 
a compound of formula (IB) or a pharmaceutically acceptable salt, prodrug or solvate thereof. 
1 0 According to a further feature of the invention there is provided a method of treating 

disorders mediated by the neuropeptide Y5 receptor in a warm-blooded animal, such as a 
human being, in need of such treatment which comprises administering to said animal a 
therapeutically effective amount of a compound of formula (IB'): 




15 (IB') 

wherein: 

X is a group of formula (A) or (B): 




20 R 1 is cyano, halo, trifluoromethyl, trifluoromethoxy, C M alkyl, C M alkoxy, 

iV-(C M alkyl)amino or iV;N-(C M alkyl) 2 amino; 

R 2 is halo, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, C M alkyl or CMalkoxy; 
A is — NR B — , — O — or a direct bond; wherein R a is hydrogen, Cj^alkyl, 
C^oalkenyl, C 2 . 10 alkynyl; wherein R a may be optionally substituted by one or more R 5 ; 
25 R 3 is hydrogen, C MO alkyl, C 2 . 10 alkenyl or C 2 . 10 alkynyl wherein R 3 may be optionally 

substituted by one or more R 6 ; or R 3 is carbocyclyl or heterocyclyl wherein R 3 may be 
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optionally substituted on caibon by one or more R 7 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 8 ; 

R 4 is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, C M alkoxycaibonyl, C M alkyl, C^alkenyl, C^alkynyl, 
5 C M alkoxy, C M alkanoyl, C M alkanoyloxy, N-(C M alkyl)amino, iy;iV-(C M alkyl) 2 amino, 
C^alkanoylamino, iV-(C M aIkyl)carbamoyl, 7V;7V-(C M alkyl) 2 carbamoyl, 
N-(carbocyclyl)carbamoyl, 7y;iV-(carbocyclyl) 2 carbamoyl, N-(heterocyclyl)carbamoyl, 
A^,iV-(heterocyclyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0 to 2, CMalkoxycarbonyl, 
A^-(C M alkyl)sulphamoyl, iV r ,iV L (C M alkyl) 2 sulphamoyl, C M alkylsulphonylamino or 

1 0 (nitrogen-linked heterocyclic ring)carbonyl; 

R s and R 6 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, aminosulphamoyl, C,. 6 alkoxy, 
C,^alkanoyl, C^alkanoyloxy, C,. 6 alkanoylamino, C^alkenyloxycarbonyl, 
CMalkoxycarbonyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 

15 heterocyclyl-iV-CCLgalkylJamino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-N-(C^alkyl)amino, carbocyclylsulphonyl, 
carbocyclylcarbonyl, carbocyclylcarbonylamino, carbocyclyloxycarbonyl, T^C^alkytyamino, 
A^A^(C,. 6 alkyl) 2 amino, C,. 6 alkoxycarbonylamino, 7/-(C w alkyl)carbamoyl, 

20 A^A^CC^fialkylJ^arbamoyl, C,. 6 alkylS(0) a wherein a is 0-2, iV-(C,. 6 alkyl)sulphamoylamino, 
A^A^CCi^alkyl^sulphamoylamino, C^alkylsulphonylamino, 
(CLgalky^sulphonyl-AT-fC^alky^amino, ^-(C^alkyljsulphamoyl and 
N, A^-(C,^alkyl) 2 sulphamoyl; wherein R 5 and R 6 may be optionally substituted on carbon by 
one or more R 9 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may 

25 be independently optionally substituted by R 10 ; 

R 7 and R 9 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
trifluoromethyl, trifluoromethoxy, amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, 
aminosulphamoyl, CMalkyl, C^alkenyl, C^alkynyl, C M alkoxy, C M alkoxycarbonyl, 
C M alkoxycarbonylamino, C^alkenyloxycarbonyl, C M alkanoyl, C M alkanoylamino, 

30 C M alkanoyloxy, i\T-(C M alkyl)amino, 7V;iV-(C M alkyl) 2 amino, i^-(C M alkyl)carbamoyl, 

MA^(C M alkyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0-2, iV-(C M alkyl)sulphamoylamino, 
M^-(C M alkyl) 2 sulphamoylamino, (C M alkyl)sulphonylamino, 
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(C M alkyl)sulphonyl-A^(C M alkyl)ainino, ^(C M alkyl)sulphamoyl, 
7V;iV-(C l ^alkyl) 2 sulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
heterocyclyl-A^C M alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
5 carbocyclylamino, carbocyclyl«A^(C M alkyl)amino, carboocyclylsulphonyl, 

carbocyclylcarbonyl, carbocyclylcarbonylamino, and carbocyclyloxycarbonyl; wherein R 7 and 
R 9 may be independently optionally substituted on carbon by one or more R n ; 

R 8 and R 10 are independently selected from C M alkyl, C^alkanoyl, sulphamoyl, 
C M alkylsulphonyl, C M alkoxycarbonyl, carbamoyl, N-(C M alkyl)carbamoyl, 
10 N,iV-(C M alkyl) 2 carbainoyl, iV-(C M alkyl)sulphamoyl s N,iyKC M alkyl) 2 sulphamoyl, 
heterocyclyl, heterocyclylcarbonyl, heterocyclyloxycarbonyl, heterocyclylsulphonyl, 
carbocyclyl, carbocyclylcarbonyl, carbocyclyloxycarbonyl and caibocyclylsulphonyl; wherein 
R 8 and R 10 may be independently optionally substituted on carbon by one or more R 12 ; 

R 11 and R 12 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
15 amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, vinyl, allyl, methoxy, 
ethoxy, vinyloxy, allyloxy, methoxycarbonyl, formyl, acetyl, formamido, acetylamino, 
acetoxy, methylamino, dimethylamino, iV-methylcarbamoyl, JV; N-dimethylcarbamoyl, 
methylthio, methylsulphinyl, mesyl, JV-methylsulphamoyl, AW-dimethylsulphamoyl, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
20 carbocyclyloxy, carbocyclylcarbonyl and carbocyclyloxycarbonyl; 

x is 0 - 4; wherein the values of R 1 may be the same or different; 

y is 0 - 3; wherein the values of R 2 may be the same or different; 

z is 0 - 3; wherein the values of R 4 may be the same or different; and 

n is 0 - 2; 

25 with the providing that when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 
or a pharmaceutical^ acceptable salt, prodrug or solvate thereof. 

According to a particular feature of the invention there is provided a method of 
treating eating disorders in a warm-blooded animal, such as a human being, in need of such 
treatment which comprises administering to said animal a therapeutically effective amount of 
30 a compound of formula (IB*) or a pharmaceutical^ acceptable salt, prodrug or solvate thereof. 
According to a particular feature of the invention there is provided a method for 
promoting weight loss in a warm-blooded animal, such as a human being, in need of such 
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treatment which comprises administering to said animal a therapeutically effective amount of 
a compound of formula (D8 f ) or a pharmaceutically acceptable salt, prodrug or solvate thereof 

In particular further feature of the invention there is provided a method of treating 
disorders mediated by the neuropeptide Y5 receptor in a warm-blooded animal, such as a 
5 human being, in need of such treatment which comprises administering to said animal a 
therapeutically effective amount of a compound of formula (IB) which is 
5,5-dioxo-2-[(2,2,2-trifluoro-l-hydroxy- 

2-acetamidodibenzothiophene or 5,5-dioxo-2-acetamidodibenzothiophene or a 

pharmaceutically acceptable salt, prodrug or solvate thereof. 
10 In particular further feature of the invention there is provided a method of treating 

eating disorders in a warm-blooded animal, such as a human being, in need of such treatment 

which comprises administering to said animal a therapeutically effective amount of a 

compound of formula (IB ? ) which is 

5,5-dioxo-2-[(2,2,2-trifluoro-l-hy<kox 
1 5 2-acetamidodibenzothiophene or 5,5-dioxo-2-acetamidodibenzothiophene or a 

pharmaceutically acceptable salt, prodrug or solvate thereof. 

According to this further feature of the invention there is provided a method of treating 

eating disorders in a warm-blooded animal, such as a human being, in need of such treatment 

which comprises administering to said animal a therapeutically effective amount of a 
20 compound of formula (IB) or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

According to this further feature of the invention there is provided a method of treating 

eating disorders in a warm-blooded animal, such as a human being, in need of such treatment 

which comprises administering to said animal a therapeutically effective amount of a 

compound of formula (IB) which is 
25 5,5-dioxo-2-[(2,2,2-trifluoro-l-hydroxy^ 

2-acetamidodibenzothiophene or 5,5-dioxo-2-acetamidpdibenzothiophene or a 

pharmaceutically acceptable salt, prodrug or solvate thereof. 

According to an additional aspect of the invention there is provided the use of a 

compound of formula (IB) or a pharmaceutically acceptable salt, prodrug or solvate 
30 thereof in the manufacture of a medicament for the treatment of disorders mediated by the 

neuropeptide Y5 receptor in a warm-blooded animal, such as a human being. 
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According to an additional aspect of the invention there is provided the use of a 
compound of formula (IB') or a pharmaceutical^ acceptable salt, prodrug or solvate 
thereof in the manufacture of a medicament for the treatment of disorders mediated by the 
neuropeptide Y5 receptor in a warm-blooded animal, such as a human being. 
5 According to an additional aspect of the invention there is provided the use of a 

compound of formula (IB) which is 
5,5-choxo-2-[(2,2,2-trifluoro-l-hydro^ 

2-acetamidodibenzothiophene or 5,5-<hoxo-2-acetamidochbenzothiophene or a 

pharmaceutically acceptable salt, prodrug or solvate thereof in the manufacture of a 
10 medicament for the treatment of disorders mediated by the neuropeptide Y5 receptor in a 

warm-blooded animal, such as a human being. 

According to an additional aspect of the invention there is provided the use of a 

compound of formula (IB 1 ) which is 

5, 5 -dioxo-2- [(2,2,2-trifluoro- 1 -hydroxy- 1 ^ 
15 2-acetamidodibenzothiophene or 5,5-dioxo-2-acetamidodibenzothiophene or a 

pharmaceutically acceptable salt, prodrug or solvate thereof in the manufacture of a 

medicament for the treatment of eating disorders in a warm-blooded animal, such as a 

human being. 

According to an additional aspect of the invention there is provided the use of a 
20 compound of formula (IB) or a pharmaceutically acceptable salt, prodrug or solvate 
thereof in the manufacture of a medicament for the treatment of eating disorders in a 
warm-blooded animal, such as a human being. 

According to an additional aspect of the invention there is provided the use of a 
compound of formula (IB') or a pharmaceutically acceptable salt, prodrug or solvate 
25 thereof in the manufacture of a medicament for the treatment of eating disorders in a 
warm-blooded animal, such as a human being. 

According to an additional aspect of the invention there is provided the use of a 
compound of formula (IB) or a pharmaceutically acceptable salt, prodrug or solvate 
thereof in the manufacture of a medicament for promoting weight loss in a warm-blooded 
30 animal, such as a human being. 

According to an additional aspect of the invention there is provided the use of a 
compound of formula (IB') or a pharmaceutically acceptable salt, prodrug or solvate 
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thereof in the manufacture of a medicament for promoting weight loss in a warm-blooded 
animal, such as a human being. 

According to an additional aspect of the invention there is provided the use of a 
compound of formula (IB) which is 
5 5,5 ~dioxo-2-[(2,2 ,2-trifluoro- 1 -hydroxy- 1 -methylethyl)carbonylamino]dibeiizothiophene, 
2-acetamidodibenzothiophene or 5,5-dioxo-2-acetamidodibenzothiophene or a 
pharmaceutically acceptable salt, prodrug or solvate thereof in the manufacture of a 
medicament for the treatment of eating disorders in a warm-blooded animal, such as a 
human being. 

10 According to an additional aspect of the invention there is provided the use of a 

compound of formula (BB f ) which is 

5,5 -dioxo-2- [(2,2 ,2-trifluoro- 1 -hydroxy- 1 -methylethyl)carbonylamino]dibenzothiophene, 
2-acetamidodibenzothiophene or 5,5-dioxo-2-acetamidodibenzothiophene or a 
pharmaceutically acceptable salt, prodrug or solvate thereof in the manufacture of a 
1 5 medicament for the treatment of eating disorders in a warm-blooded animal, such as a 
human being. 

According to another aspect of the invention there is provided a pharmaceutical 
composition comprising a compound of formula (IB ? ), or a pharmaceutically acceptable 
salt, prodrug or solvate thereof, in association with a pharmaceutically acceptable diluent 

20 or carrier for the treatment of disorders mediated by the neuropeptide Y5 receptor in a 
warm-blooded animal, such as a human being. 

According to another aspect of the invention there is provided a pharmaceutical 
composition comprising a compound of formula (IB'), or a pharmaceutically acceptable 
salt, prodrug or solvate thereof, in association with a pharmaceutically acceptable diluent 

25 or carrier for the treatment of eating disorders in a warm-blooded animal, such as a human 
being. 

According to another aspect of the invention there is provided a pharmaceutical 
composition comprising a compound of formula (IB'), or a pharmaceutically acceptable 
salt, prodrug or solvate thereof, in association with a pharmaceutically acceptable diluent 
30 or carrier for promoting weight loss in a warm-blooded animal, such as a human being. 
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tompjes 

The invention will now be illustrated by the following non-limiting examples in 
which, unless stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
5 ambient temperature, that is, at a temperature in the range of 1 8-25°C; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30 
mmHg) with a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on silica gel (Merck Keiselgel ART 9385); 
10 thin layer chromatography (TLC) was carried out on silica gel plates; where a "Bond Elut" 

column is referred to, this means a column containing 20 g of silica, the silica being contained 
in a 70 ml disposable syringe and supported by a porous disc of 54A pore size, obtained from 
International Sorbent Technology under the name "ISOLUTE"; "BOLUTE" is a registered 
trade mark; 

1 5 (iv) in general, the course of reactions was followed by TLC and reaction times are given for 
illustration only; 

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or 
mass spectral data; 

(vi) yields are given for illustration only and are not necessarily those which can be obtained 
20 by diligent process development; preparations were repeated if more material was required; 

(vii) when given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard, 
determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-d 6 ) as solvent unless 
otherwise indicated; s, singlet; d, doublet; dd, double doublet; t, triplet; tt, triple triplet; q, 

25 quartet; tq, triple quartet; m, multiplet; br, broad; 

(viii) chemical symbols have their usual meanings; SI units and symbols are used; 

(ix) solvent ratios are given in volume:volume (v/v) terms; and 

(x) mass spectra were run with an electron energy of 70 electron volts in the chemical 
ionization (CI) mode using a direct exposure probe; where indicated ionization was effected 

30 by electron impact (EI), fast atom bombardment (FAB) or electrospray (ES); values for m/z 
are given; generally, only ions which indicate the parent mass are reported and unless 
otherwise stated, the (MH) + is quoted; 
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(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon 
and/or sulphur atom have not been resolved; 

(xii) where a synthesis is described as being analogous to that described in a previous example 
the amounts used are the millimolar ratio equivalents to those used in the previous example; 

5 (xvi) the following abbreviations have been used: 



SM 


starting material; 


EDAC 


1 -[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride; 


EtOAC 


ethyl acetate; 


THF 


tetrahydrofuran; 


DCM 


dichloromethane; 


DMA 


dimethylacetamide; 


ether 


diethyl ether; 


DMF 


iV,iV-dimethylformamide; and 


DMSO 


dimethylsulphoxide; and 



15 xvii) where examples have chiral centres they are racemic mixtures unless otherwise 
indicated. 

Example 1 

2-(4-NifrQbeiigoyycarbQnylamino)diben2othiophene 

20 To a solution of^-nitrophenylchlorofonnate (5.57 g, 27.5 mmol) in EtOAc (60 ml) 

was added a solution of 2-aminodibenzthiophene (Bull. Soc. Chim. Fr. (1996), 133(6), 
597-610; 5.0 g, 25 mmol) in EtOAc (100 ml) over a period of 30 minutes with ice bath 
cooling. The mixture was stirred for 1 hour then poured onto water (500 ml) and extracted 
with EtOAc (4 x 250 ml). The combined organic layers were washed with water (2 x 100 ml) 

25 and brine (100 ml), dried and evaporated in vacuo to obtain the title compound (7. 1 g). NMR: 
10.66 (tars, 1H), 8.5 (s, 1H), 8.3 (d, 2H), 8.2 (m, 1H), 8.0 (m, 2H), 7.6 (m, 1H), 7.55 (d, 2H), 
7.5 (m, 2H). 

Example 2 

30 2-(r-ButytoTbony}amin o)dibenzothiophe^ 

2-Aminodibenzthiophene (Bull. Soc. Chim. Fr. (1996), 133 (6), 597-610; 2.0 g, 10 
mmol) and triethylamine (1 . 1 1 g, 1 1 mmol) were dissolved in DCM (50 ml) and cooled in an 
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ice bath. A solution of pivaloyl chloride (1.21 g, 10 mmol) in DCM (10 ml) was added slowly 
and the resultant solution was stirred at ambient temperature for 16 hours then evaporated in 
vacuo. The residue was triturated with methanol to leave the product as a colourless solid 
(1.85 g). NMR: 9.40 (s, 1H), 8.59 (s, 1H), 8.17 (m, 1H), 7.98 (d, 1H), 7.90 (d, 1H), 7.73 (dd, 
5 1H), 7.46 (m, 2H), 1.15 (s, 9H); m/z 284. 

Example 3 

2rQ ,2,4-TriazoM -ytoethylcarbonylaininQ)diben2othiophene 

2-Aminodibenzthiophene (Bull. Soc. Chim. Fr. (1996), 133 (6), 597-610; 500 mg, 2.5 

10 mmol) was dissolved DMF (10 ml) and 2-(l,2,4~triazol-l-yl)acetic acid (318 mg, 2.5 mmol) 
was added in one portion followed by 1-hydroxybenztriazole hydrate (383 mg, 5.0 mmol) and 
ED AC (960 mg, 5.0 mmol). The resultant mixture was stirred for 16 hours at ambient 
temperature then poured on to water (100 ml). A fine white solid was collected which was 
washed extensively with water, methanol (25 ml) and ether (25 ml) to leave a colourless solid 

15 (650 mg). NMR: 10.62 (bis, 1H), 8.18 (m, 2H), 8.16 (m, 1H), 7.99 (m, 3H), 7.62 (dd, 1H), 
7.50 (m, 2H), 5.20 (s, 2H); m/z 309. 

Examples 4-18 

Following the procedure of Example 3 using 2-aminodibenzthiophene (Bull. Soc. 
20 Chim. Fr. (1996), 133 (6), 597-610) and the appropriate acid the following compounds were 
prepared. 




Ex 


R 1 


NMR 


m/z 


4 


o 


10.38 (brs, 1H), 8.6 (d, 1H), 8.15 (m, 1H), 8.0 (m, 
1H), 7.9 (d, 1H), 7.6 (dd, 1H), 7.5 (m, 2H), 1.8 (m, 
1H), 0.8 (m, 4H) 


268 


5 




10.26 (brs, 1H), 8.59 (d, 1H), 8.17 (m, 1H), 8.00 
(m, 1H), 7.94 (d, 1H), 7.61 (dd, 1H), 7.50 (m, 2H), 
4.08 (s, 2H), 3.47 (t, 2H), 2.31 (t, 2H), 2.00 (m, 2H) 


325 
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Ex 


ll' 


m/z 


6 




284 


7 




360 


8 




327 


9 


o 




10 


0 


JtO 


11 


o 

Vq 


/ 




0 


323 


13 


o 


335 


1 J. 


Q 

N 


320 
(M-H)' 


15 




375 


16 


Vo 


355 
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17 


0 1 


285 (des C0 2 C(CH 3 ) 3 ) 


18 


A^CN 


265 
(M-H)- 


Example 1? 

Z-W-Pvrid^-vlethvl-^'-methvlureidoMibenzothiophene 



2-(4-Nitrobenzoxycarbonylamino)dibenzothiophene (Example 1; 501 mg, 1.35 mmol) 
5 was suspended in EtOAc (10 ml) and 4-[2-(methylamino)ethyl]pyridine (408 mg, 3.0 mmol) 
added in one portion. The resulting mixture was stirred at ambient temperature for 16 hours 
then further EtOAc (50 ml) added. The solution was washed with 1 M sodium hydroxide (3 x 
25 ml), water (2 x 25 ml) and brine (25 ml), dried and evaporated in vacuo. NMR 8.44 (m, 
3H), 8.34 (d, 1H), 8.13 (m, 1H), 7.96 (m, 1H), 7.82 (d, 1H), 7.55 (dd, 1H), 7.47 (m, 2H), 7.28 
10 (d, 2H), 3.61 (t, 2H), 2.96 (s, 3H), 2.86 (t, 2H); m/z 362. 

Examples 20-22 

Following the procedure of Example 19 using 2-(4-nitrobenzoxycarbonylamino) 
dibenzothiophene (Example 1) and the appropriate amine the following compounds were 
15 prepared. 




H 



Ex 


R 1 


NMR 


m/z 


20 


r O 

0 


8.72 (s, 1H), 8.40 (s, 1H), 8.14 (m, 1H), 7.96 (m, 
1H), 7.84 (d, 1H), 7.58 (d, 1H), 7.46 (m, 2H), 
3.63 (t,4H), 3.45 (t,4H) 


313 
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21 


0 


8.64 (s, 1H), 8.43 (d, 1H), 8.13 (d, 2H), 7.97 (m, 
1H), 7.85 (d, 1H), 7.62 (dd, 1H), 7.47 (m, 2H), 
7.28 (d, 2H), 4.63 (s, 2H), 3.45 (q, 2H), 1.12 (t, 
3H) 


362 


22 


0 


8.63 (s, 1H), 8.40 (d, 1H), 8.12 (m, 1H), 7.95 (m, 
1H), 7.82 (d, 1H), 7.58 (dd, 1H), 7.46 (m, 2H), 
4.44 (t, 1H), 4.17 (d, 2H), 3.28 (m, 2H), 2.80 (m, 
2H), 1.68 (d, 2H ), 1.58 (m, 1H), 1.10 (m, 2H) 


341 



Example 23 

5-QXQ-2-^Butvlcarbonvlamino^dibenzothiophene 
5 m-Chloroperoxybenzoic acid (50% wt/wt, 770 mg, 2.0 mmol) was added to a solution 

of 2-^butylcarbonylamino)dibenzothiophene (Example 2; 566 mg, 2.0 mmol) in 
1,2-dichloroethane and the resultant mixture warmed at 80% for 16 hours then cooled and 
DCM was added (50 ml). The mixture was washed with 2 M sodium hydroxide, water and 
brine, dried and evaporated in vacuo to a brown gum. This was purified by chromatography 
10 eluting with 0-2% methanol in DCM. The impure product thus obtained was purified by 
preparative HPLC (Dynamax C-18 60A column eluted with 40-95% acetonitrile in water plus 
0.1% trifluoroacetic acid) to obtain the product (53.5 mg) NMR: 9.59 (s, 1H), 8.35 (d, 1H), 
8.03 (d, 1H), 7.97 (d, 1H), 7.93 (d, 1H), 7.80 (dd, 1H), 7.70 (t, 1H), 7.56 (t, 1H), 1.16 (s, 9H); 
m/z300. 

15 

Example 24 

5.5-Dioxo-2-f4-nitrobenzoxvcarbonvlamino^ dibenzothiophene: and 
Example 25 

20 5-Oxo-2-f4-nitrobenzoxvcarbonvlamino^dibenzothiophene 

2-(4-Nitrobenzoxycarbonylamino)dibenzothiophene (Example 1; 364 mg, 1.0 mmol) 
was suspended in a mixture of glacial acetic acid (5.0 ml) and 30% hydrogen peroxide (565 
mg, 5 mmol) and the mixture was warmed at 60°C for 2 hours. The suspension of the title 
compound was filtered and air dried. TLC: (2:1; EtOAc : isohexane) Rf = 0.30. 
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5-(>co-2-(4-nitrobenzoxycarbonylainino)dibenzothiophene was also isolated as a by product 
in this reaction in a 1:5 ratio with the di-oxo compound. TLC: (2:1; EtOAc : isohexane) Rf = 
0.06. 



5 Example 26 

^5-PiQXo-2-(isQpropyfc^ 

5,5-Dioxo-2-aminodibenzothiophene (J Med Chem, (1994), 37 (13), 2085-9; 231 mg, 
1.0 mmol) was suspended in a solution of DCM (10 ml) and triethylamine (111 mg, 1.1 
mmol). &0-Butyrylchloride (106.5 mg, 1.0 mmol) was added dropwise and the resultant 
10 mixture was stirred for 16 hours at ambient temperature. The mixture was evaporated in vacuo 
and the residue was purified by chromatography (Bond Elut column) eluting with 0-2.5% 
methanol in DCM to give the product as a colourless solid (139 mg). NMR: 10.38 (brs, 1H), 
8.37 (s, 1H), 7.85-8.00 (m, 3H), 7.80 (d, 1H), 7.74 (d, 1H), 7.63 (t, 1H), 2.66 (m, 1H), 1.13 (d, 
6H); m/z 302. 

15 

Examples 27-28 

Following the procedure of Example 26 using 5,5-dioxo-2-aminodibenzothiophene (J 
Med Chem, (1994), 37 (13), 2085-9) and the appropriate acid chloride the following 
compounds were prepared. 




Ex 


R 1 


NMR 


m/z 


27 


\ 


9.67 (s, 1H), 8.39 (s, 1H), 7.98 (d, 1H), 7.94 (d, 1H), 
7.86 (m, 2H), 7.78 (t, 1H), 7.64 (t, 1H), 1.24 (s, 9H) 


316 


28 


0 


10.69 (brs, 1H), 8.35 (s, 1H), 7.99 (d, 1H), 7.91 (t, 2H), 
7.77 (t, 1H), 7.66 (m, 2H), 4.11 (s, 2H), 3.46 (t, 2H), 
2.26 (t, 2H), 1.98 (m, 2H) 


357 
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Example29 

5.5-Dioxo-2-fjyri d-4-ylethylcarbonylan^ 

5,5-Dioxo-2-aminochbenzothiophene (J Med Chem, (1994), 37 (13), 2085-9; 1 15 mg, 
0.5 mmol) was dissolved in DMF (2.0 ml) and 3-(pyridin-4-yl)propionic acid (Method 1; 75 
5 mg, 0.5 mmol) was added in one portion followed by ED AC (115 mg, 0.5 mmol) and the 
resultant mixture was stirred for 72 hours at ambient temperature. It was then poured onto 
water (50 ml) and extracted with DCM (2 x 50 ml), dried and evaporated in vacuo. The 
residue thus obtained was purified by chromatography (Bond Elut column) eluted with 
0-5.0% methanol in DCM to give the product as a colourless solid (31.8 mg). NMR 10.52 
10 (brs, 1H), 8.46 (d, 2H), 8.32 (d, 1H), 7.97 (d, 1H), 7.94 (d, 1H), 7.88 (d, 1H), 7.76 (d, 1H), 
7.70 (t, 1H), 7.64 (t, 1H), 7.26 (d, 2H), 2.93 (t, 2H), 2.75 (t, 2H); m/z 365. 



JEyampIe 30 

Following the procedure of Example 29 using 5,5-dioxo-2-aminodibenzothiophene (J 
15 Med Chem, (1994), 37 (13), 2085-9) and the appropriate acid the following compound was 
prepared. 




Ex 


R* 


NMR DMSO-d 6 + d 4 -acetic acid, 100°C 


m/z 


30 




8.26 (s, 1H), 7.88 (d, 1H), 7.80 (m, 1H), 7.72 (m, 3H), 
7.61 (t, 1H), 3.78 (t, 4H), 3.37 (dd, 1H), 3.03 (m, 5H), 
1.95 (dd, 1H), 1.26 (d, 3H) 


387 



JExample 31 

20 ^g-Djoyo^-Q^^tria^^^ 

2-(l,2,4-Triazol-l-ylmethylcarbonylamino)dibenzothiophene (Example 3; 110 mg 
0.34 mmol) was suspended in glacial acetic acid (3.0 ml) and 30% hydrogen peroxide was 
added (0.75 ml). The mixture was warmed to gentle reflux for 30 minutes to give a pale 
straw-coloured homogeneous solution which was poured onto water (50 ml) and extracted 

25 with DCM (2 x 25 ml), dried and evaporated in vacuo to leave a pale yellow solid (73 mg). 
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NMR: 10.94 (brs, 1H), 8.55 (s, 1H), 8.32 (d, 1H), 7.98 (m, 2H), 7.95 (s, 1H), 7.93 (s, 1H), 
7.76 (t, 1H), 7.70 (dd, 1H), 7.63 (t, 1H), 5.21 (s, 2H); m/z 341. 

Examples 32-37 

5 Following the procedure of Example 3 1 using the appropriate dibenzothiophenes the 

following compounds were prepared. 




Ex 


R 1 


NMR 


m/z 


SM 


32 


II 

0 


10.74 (brs, 1H), 8.35 (d, 1H), 7.9 (m, 3H), 7.8 (t, 

lll^j /•/ L±±J) / .U L1XJ 9 l,OJ ^All, LXXJy \j,y [Illy 

4H) 


300 


Ex 4 


33 




10.49 (brs, 1H), 8.35 (d, 1H), 7.95 (d, 1H), 7.9 (d, 
1H), 7.85 (d, 1H), 7.8 (t, 1H), 7.7 (dd, 1H), 7.65 (t, 
1H), 3.65 (t, 2H), 3.3 (s, 3H), 2.6 (t, 2H) 


318 


Ex 6 


34 


IX) 


10.54 (brs, 1H), 8.35 (s, 1H), 7.9 (m, 3H), 7.8 (t, 
1H), 7.7 (m, 2H), 3.4-3.0 (m, 3H), 2.9-2.7 (m, 2H), 
2.65 (m, 2H), 2.3 (m, 1H), 1.9 (m, 1H) 


392 


Ex 7 


35 




10.64 (brs, 1H), 8.35 (d, 1H), 8.0 (d, 1H), 7.95 (d, 
1H), 7.9 (d, 1H), 7.8 (t, 1H), 7.7 (dd, IE), 7.65 (t, 
1H), 4.3 (t, 2H), 4.1 (s, 2H), 3.7 (t, 2H) 


359 


Ex 8 


36 




10.43 (brs, 1H), 8.4 (d, 1H), 8.0 (d, 1H), 7.95 (d, 
1H), 7.9 (d, 1H), 7.8 (t, 1H), 7.7 (dd, 1H), 7.65 (t, 
1H), 3.9 (m, 2H), 3.35 (m, 2H), 2.7 (m, 1H), 1.7 (m, 
4H) 


344 


Ex 9 


37 




10.64 (brs, 1H), 8.4 (s, 1H), 7.9 (m, 3H), 7.8 (m, 
2H), 7.65 (t, 1H), 7.3 (m, 2H), 6.95 (m, 3H), 4.9 (q, 
lH),1.6(d,3H) 


380 


Ex 
10 
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Example38 

5,5-Dioxo-2-r(2-pyrid^-^ 

2-[(2-Pyrid^-yl-l-methylethyl)carbonylamino]diben2»tW^ (Example 11; 0.39 g, 
1.13 mmol) was dissolved in glacial acetic acid (10 ml) and concentrated sulphuric acid (0.5 
5 ml) at 60°C. 30% aqueous hydrogen peroxide (1 .3 ml) was added in one portion and the 
solution was stirred at 60°C for two hours. The mixture was allowed to cool and then poured 
into water (50 ml). The mixture was made basic by the addition of solid NaHC0 3 and 
extracted with DCM (2 x 50 ml). The combined organic layers were washed with brine (50 
ml), dried and evaporated in vacuo to leave a pale yellow solid. NMR: 8.45 (d, 2H), 8.3 (d, 
10 1H), 8.0 (d, 1H), 7.95 (d, 1H), 7.9 (d, 1H), 7.8 (t, 1H), 7.7 (dd, 1H), 7.65 (t, 1H), 7.25 (d, 2H), 
3.0 (m, 2H), 2.7 (m, 1H), 1.15 (d, 3H); m/z 379. 

Examples 39-43 

Following the procedure of Example 38 using the appropriate dibenzothiophenes the 
1 5 following compounds were prepared. 




Ex 


R 1 


NMR 


m/z 


SM 


39 


N 


8.4 (d, 1H), 8.0 (d, 1H), 7.95 (d, 1H), 7.9 (d, 1H), 
7.8 (m, 2H), 7.65 (m, 2H), 7.2 (s, 1H), 6.8 (s, 
1H), 4.3(t,2H), 2.9(t,2H) 


354 


Ex 
14 


40 




8.5 (s, 1H), 8.45 (d, 1H), 8.0 (d, 1H), 7.9 (m, 
2H), 7.85 (d, 1H), 7.8 (m, 2H), 7.65 (t, 1H), 4.5 
(t,2H),3.0(t,2H) 


355 


Ex 
12 


41 




11.24 (brs, 1H), 8.4 (d, 1H), 8.1 (s, 1H), 8.05 (d, 
1H), 8.0 (d, 1H), 7.95 (m, 2H), 7.8-7.6 (m, 5H), 
5.5 (s, 2H) 


367 


Ex 
13 


42 


X^CN 


10.83 (brs, 1H), 8.3 (s, 1H), 8.0 (d, 1H), 7.95 (m, 
2H), 7.8 (t, 1H), 7.7 (m, 2H), 4.0 (s, 2H) 


297 
(M-H)- 


Ex 
19 
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Ex 


R 1 


mlz 


SM 


43 


0 


316 


Ex 17 



Example 44 

5,5-Dioxo-2-fl\r-Pvri^^ 



5 ExamBlg45 

5-Qxo-2-(Ar'-p\rid-4^^ 

5,5-Dioxo-2-(4-nitrobenzoxycarbonyl^ contaminated with 

5-oxo-2<4-nitrobenzoxycarbonylamino)dibenzothiophene (Examples 24 and 25; 396 mg, 1.0 
mmol) was suspended in EtOAc (10 ml) and 4-[2-(methylamino)ethyl]pyridine (272 mg, 2.0 

10 mmol) was added in one portion. The resulting mixture was stirred at ambient temperature for 
16 hours then further EtOAc (100 ml) was added and the solution was washed with 1 M 
sodium hydroxide (2 x 25 ml), water (2 x 25 ml) and brine (25 ml), dried and evaporated in 
vacuo. The resulting mixture was separated by preparative HPLC (Dynamax C-18 60A 
column eluted with 20-90% acetonitrile in water plus 0.1% trifluoroacetic acid). Two products 

15 were obtained: 

5-Oxo-2-(N'-pyrid-4-yte^^ (16.5 mg): NMR: 8.71 (s, 

1H), 8.67 (d, 2H), 8.17 (s, 1H), 8.02 (d, 1H), 7.85 (m, 2H), 7.72 (d, 2H), 7.67 (t, 1H), 7.56 (m, 
2H), 3.69 (t, 2H), 3.05 (t, 2H), 3.01 (s, 3H); mlz 378. 

5,5-Dioxo-2-(AT'-pyrid-4-yle%^ (82.0 mg): NMR: 8.84 (s, 

20 1H), 8.66 (d, 2H), 8.10 (s, 1H), 7.90 (d, 2H), 7.75 (m, 4H), 7.62 (t, 2H), 3.69 (t, 2H), 3.04 (t, 
2H), 3.01 (s, 3H); m/z 394. 

Examples 46-49 

Following the procedure of Example 44 using 
25 5,5-(hoxo-2-(4-nitrobenzoxycarbonyl-amino)dibenzothiophene (Example 24) and the 
appropriate amine the following compounds were prepared (NB the corresponding 
sulphoxides were not isolated). 
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Ex 


R 1 


NMR 


m/z 


46 


Y f 

0 1 


9.81 (brs, 1H), 8.13 (d, 1H), 7.96 (d, 1H), 7.89 (d, 
1H), 7.76 (m, 2H), 7.63 (t, 1H), 7.56 (dd, 1H), 3.42 
(t, 2H), 2.96 (s, 3H), 2.46 (t, 2H), (2.24, s, 6H) 


360 


47 


1 

0 k^,N^ 


8.80 (s, 1H), 8.20 (s, 1H), 7.92 (m, 2H), 7.77 (m, 
2H), 7.64 (m, 2H), 4.02 (m, 1H), 2.05 (s, 3H), 2.02 
(d, 2H), 2.15 (s, 3H), 1.95 (t, 2H), 2.14, (m, 2H), . 
1.51 (d, 2H) 


386 


48 


0 


9.1 (brs, 1H), 8.1 (s, 1H), 7.9 (t, 2H), 7.8 (d, 1H), 
7.75 (t, 1H), 7.6 (m, 2H), 3.6 (m, 4H), 3.5 (m, 4H) 


345 


49 


0 


9.1 (s, 1H), 8.2 (s, 1H), 7.9 (t, 2H), 7.8 (m, 2H), 7.6 
(m, 2H), 3.5 (m, 4H), 2.3 (m, 4H), 2.2 (s, 3H) 


358 



Example 50 
5 5^-Pioxo-;2-(4A4-t^ 

EDAC (0.307 g, 1.6 mmol) was added to a solution of 2-aminodibenzothiophene 
(0.299 g, 1.5 mmol), 1-hydroxybenzotriazole (0.216 g, 1.6 mmol) and 
4,4,4-trifluoro-2-methylbutanoic acid (0.250 g, 1.6 mmol) in DMF (10 ml). The solution was 
stirred at room temperature overnight. The solvent was removed in vacuo and the residue was 
10 shaken in water. The crude product was collected by filtration and dried in air. The crude 
amide was dissolved in glacial acetic acid (10 ml) at 60°C and hydrogen peroxide (30 wt. % 
solution in water, 2 ml) was added. The mixture was stirred at 60 °C for 2 hours and left to 
cool to room temperature overnight. The mixture was filtered and the residue was washed 
with water (10 ml), methanol (5 ml) and finally with ether (3 x 5 ml) to leave a pale yellow 
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solid (0.147 g). NMR: 10.63 (s, 1H), 8.3 (d, 1H), 8.0 (d, 1H), 7.9 (m, 2H), 7.75 (m, 2H), 7.7 
(t, 1H), 2.9 (m, 1H), 2.7 (m, 1H), 2.4 (m, 1H), 1.3 (d, 3H); m/z 370. 

Examples 51-65 

5 Following the procedure of Example 50 using 2-aminodibenzothiophene and the 

appropriate acid the following compounds were prepared (NB the corresponding sulphides 
were not isolated). 




H 



Ex 




NMR 


MS 


51 




12.1 (s, 1H), 8.2 (s, 1H), 8.1 (m, 2H), 8.0 (d, 1H), 
7.8 (t, 1H), 7.7 (m, 2H), 2.8 (m, 2H), 2.2 (m, 2H), 
1.7 (m,4H), 1.5 (m, 1H) 


354 
(M-H)- 


52 




10.68 (s, 1H), 8.4 (s, 1H), 8.0 (d, 1H), 7.9 (m, 2H), 
7.7 (m, 3H), 3.3 (m, 1H), 3.0 (dd, 1H), 2.8 (dd, 
lH),1.5(s,3H) I 1.3(s,3H) 


370 
(M-H)- 


53 




10.55 (s, 1H), 8.4 (s, 1H), 7.9 (m, 3H), 7.7 (m, 
3H), 4.0 (t, 1H), 3.8 (m, 3H), 3.2 (m, IE), 2.1 (m, 
2H) 


328 
(M-H)- 


54 




10.42 (s, 1H), 8.35 (s, 1H), 7.9 (m, 3H), 7.8 (t, 
1H), 7.7 (dd, 1H), 7.65 (t, 1H), 3.6 (m, 2H), 2.8 
(m, 1H), 1.7-1.4 (m, 4H), 1.2 (s, 3H), 1.15 (s, 3H) 


372 


55 1 




10.81 (s, 1H), 8.3 (s, 1H), 8.0 (d, 1H), 7.9 (m, 2H), 
7.8 (t, 1H), 7.65 (m, 2H), 4.3 (s, 2H), 2.75 (s, 4H) 


371 


56 




10.59 (s, 1H), 8.3 (s, 1H), 7.9 (m, 3H), 7.8 (t, 1H), 
7.7 (m, 2H), 7.3 (m, 2H), 7.2 (m, 3H), 4.4 (s, 2H), 
3.5 (m, 1H), 3.2 (m, 2H), 2.65 (m, 2H) 


433 
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57 2 


o ^\ 

o 


10.7 (s, 1H), 8.35 (s, 1H), 8.0 (d, 1H), 7.9 (m, 2H), 
7.8 (t, 1H), 7.7 (m, 2H), 7.4 (m, 5H), 5.7 (d, 1H), 
3.1(dd,lH),2.9(dd,lH) 


418 
(M-H)' 


58 




10.54 (s, 1H), 8.3 (s, 1H), 7.9 (m, 3H), 7.8 (t, 1H), 
7.7 (m, 2H), 3.7 (t, 2H), 2.6 (m, 6H) 


385 


59 3 




10.15 (s, 1H), 8.4 (d, 1H), 7.9 (m, 2H), 7.85 (d, 
1H), 7.75 (t, 1H), 7.65 (m, 2H), 4.8 (d, 1H), 4.0 
(m, 1H), 2.55 (d, 1H), 2.4 (bs, 1H), 2.0 (m, 2H), 


370 


60 4 




10.64 (s, 1H), 8.3 (d, 1H), 8.0 (d, 1H), 7.9 (m, 2H), 
7.8 (t, 1H), 7.7 (m, 2H), 7.25 (m, 5H), 4.2 (d, 1H), 
4.1 (d, 1H), 3.3 (m, 2H), 3.1 (dd, 1H), 2.7 (m, 1H), 
26 (m im 2 0 Cm lHft 1 7 (m ITT) 


447 


61 s 


N OH 


NMR (400 MHz) 12.2 (s, 1H), 10.7 (s, 1H), 8.35 
(d, 1H), 8.05 (d, 1H), 7.95 (m, 2H), 7.8 (td, 1H), 
7.75 (dd, 1H), 7.7 (td, 1H), 7.35 (d, 1H), 6.95 (d, 
1H), 4.9 (s, 2H) 


384 



1 Acid: Al-Azhar J. Phaim. Sci., 1998, 21, 133-141 

2 Acid: Arch. Immunol. Ther. Exp., 1968, 16 (1), 155-172 

3 Acid: J. Am. Chem. Soc, 1974, 96 (20), 6492-6498 

4 Acid: Method 4 



5 5 Acid: Arm. Khim. Zh., 1971, 24 (4), 350-353 



Ex 


R 1 


MS 


Acid Preparation Reference 


62 


o 


367 


Rev. Roum. Chim., 1988, 33 (7), 
729-739 


63 




369 


Method 6 
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64 


H 


357 


J. Org. Chem., 1980, 45(5), 810-814 


65 




433 


J. Org. Chem., 1969, 34(10), 








3187-3189 




0 ^\ 








0 







Example 66 

5,5-Dioxo-2-G-methvl-3-^^ 

ED AC (0.500 g, 2.6 mmol) was added to a solution of 2-aminodibenzothiophene 
5 (0.470 g, 2.4 mmol), 1-hydroxybenzotriazole (0.351 g, 2.6 mmol) and 

3-methyl-3-pyridin-4-ylpropanoic acid (Method 7; 0.429 g, 2.6 mmol) in DMF (10 ml). The 
solution was then stirred at room temperature overnight. The solvent was removed in vacuo 
and the residue was then shaken in water (50 ml) and DCM (50 ml). The organic layer was 
separated, washed with brine (50 ml), dried and then evaporated in vacuo to leave a light 

10 brown solid. The crude amide was dissolved in a mixture of glacial acetic acid (15 ml) and 
concentrated sulphuric acid (0.5 ml) at 60°C and hydrogen peroxide (30 wt. % solution in 
water, 3 ml) was added. The mixture was stirred at 60°C for 2 hours and left to cool to room 
temperature overnight. The mixture was poured into water (50 ml) and made basic by the 
addition of potassium carbonate. The mixture was extracted into DCM (50 ml), the organic 

1 5 layer was separated and washed with brine (50 ml), dried and evaporated in vacuo to leave a 
light brown solid. The crude product was triturated with methanol (10 ml) to leave a pale 
yellow solid (0.496 g), NMR: 10.47 (s, 1H), 8.3 (d, 1H), 7.9 (m, 3H), 7.75 (t, 1H), 7.65 (m, 
2H), 3.3 (m, 1H), 2.7 (m, 2H), 1.3 (d, 3H); m/z 379. 

20 Example 67 

^(^ano-5,5-dio^o-2-pjiv^loy^aminodiben2X)th^Qphene 

A mixture of l-cyano-2-pivaloylaminodibenzothiophene (Example 68; 0.034 g, 0.1 1 
mmol) glacial acetic acid (2 ml) and 30% hydrogen peroxide (0.2 ml) was heated at 80° C for 
4 hours. The mixture was cooled and poured into water. The precipitate was filtered and 



WO 01/85714 PCT/GB01/01899 

-68- 

washed extensively with water to give the title compound. NMR 9.95 (s, 1H), 8.57 (d, 1H), 
8.32 (d, 1H), 8.11 (d, 1H), 7.95 (t, 1H), 7.82 (t, 1H), 7.75 (d, 1H), 1.28 (s, 9H); m/z 341. 

Example 68 

5 l-Cvano-2-pivaloylaminodibenzothiophene 

A mixture of 2-amino-l-cyanodibenzothiophene (J. Heterocyclyl. Chem., 1977, 14(7), 
1209-1214; 0.043 g, 0.19 mmol), triethylamine (0.04 g, 0.4 mmol) and pivaloyl chloride (0.05 
g, 0.4 mmol) in DCM (2 ml) was stirred at ambient temperature for 24 hours. The resultant 
mixture was extracted with water and the organic phase reduced to a residue which was 
10 triturated with ether/iso-hexane to give the title compound. NMR: 9.78 (s, 1H), 8.81 (m, 1H), 
8.38 (d, 1H), 8.16 (m, 1H), 7.58 (m, 2H), 7.48 (d, 1H), 1.18 (s, 9H); m/z 307 (M-H)\ 

Example 6 9 

3-Methyl-5.5-dioxo-2-pivalovlaminodibenzothiophene 

15 3-Bromo-5,5-dioxo-2-pivaloylaminodibenzothiophene (Example 70; 0.1 g, 0.254 

mmol) was suspended in dry THF (2 ml) under argon, cooled to -70°C and 1.7 M 
tert-butyllithium in pentane (0.49 ml, 0.838 mmol) was added dropwise over 5 minutes. The 
mixture was allowed to warm to -30°C and the suspension slowly dissolved as the solution 
darkened. The mixture was then re-cooled to -70°C and iodomethane (0.17 ml, 0.279 mmol) 

20 added and stirred for 30 minutes. Saturated ammonium acetate (5 ml) and DCM (25 ml) were 
added and the organic phase washed with water and dried. The mixture was evaporated in 
vacuo and the residue purified by preparative HPLC (Dynamax C-18 60A column eluted with 
30-90% acetonitrile in water plus 0.1% trifluoroacetic acid) to give the product as a colourless 
solid. NMR: 9.16 (s, 1H), 8.13 (d, 1H), 7.99 (s, 1H), 7.92 (d, 1H), 7.86 (s, 1H), 7.76 (t, 1H), 

25 7.61 (t, 1H), 2.28 (s, 3H), 1.26 (s, 9H); m/z 330. 

Example 70 

3-PrQmo-5,5-diQXO-2-piya^ 

2-Amino-3-bromo-5,5-dioxidodibenzothiophene (DE 2638081; 0.309 g, 1.0 mmol) 
30 was suspended in a solution of DCM (5 ml) and triethylamine (0.1 1 1 g, 1 . 1 mmol). Pivaloyl 
chloride (0.132 g, 1.1 mmol) was added dropwise and the resultant mixture stirred for 5 days 
at ambient temperature. The mixture was reduced to dryness and the residue was triturated 
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with methanol NMR: 9.25 (s, 1H), 8.42 (s, 1H), 8.31 (s, 1H), 8.11 (d, 1H), 7.98 (d, 1H), 7.80 
(t, 1H), 7.68 (t, 1H), 1.28 (s, 9H); mlz 394/396. 

Example 71 

5 l-Methyl-5.5-dioxo-2-(tetrahydro^ 

l-Methyl-2<tetrahydrofur-3-ylcarbonylainin (Example 72; 436 

mg, 1.4 mmol) was stirred in glacial acetic acid (10 ml) and hydrogen peroxide (30% w/v, 2 
ml) at 120°C for 30 mins. The reaction mixture was cooled and the precipitate was filtered 
and washed with water to leave the product as a yellow crystalline solid. NMR: 9.96 (brs, 
10 1H), 8.23 (d, 1H), 8.00 (d, 1H), 7.80 (m, 2H), 7.64 (m, 2H), 3.96 (m, 1H), 3.76 (m, 3H), 3.27 
(m, 1H), 2.55 (s, 3H), 2.15 (q, 2H); mlz 344. 

Example 72 

1- Methyl-2-(tetrahydrofo^ 

15 2-Amino-l-methyldibenzothiophene (Method 10; 0.337 g, 1.58 mmol), 

4-(dimethylamino)pyridine (0.213 g, 1.74 mmol), EDAC (0.334 g, 1.74 mmol) and 
tetrahydro-3-furoic acid (0.167 ml, 1.74 mmol) were stirred in DCM (20 ml) at reflux under 
an argon atmosphere for 64 h. The product was purified by flash chromatography eluting with 
DCM - 5% methanol/DCM. Evaporation of the appropriate fractions gave the product as a 

20 white solid. NMR: 9.77 (brs, 1H), 8.44 (m, 1H), 8.04 (m, 1H), 7.82 (d, 1H), 7.52 (m, 2H), 
7.36 (d, 1H), 4.00 (m, 1H), 3.76 (m, 3H), 3.27 (m, 1H), 2.68 (s, 3H), 2.15 (q, 2H); m/z 313. 

Example 73 

5J-Dioxo-2^6-methvlpvridazin-3-vlamino^diben2othiophene 
25 Hydrogen peroxide (100 vols, 1 ml) was added to 

2- (6-methylpyridazin-3-ylamino)dibenzothiophene (Example 74; 300 mgs, 1.03 mmol) in 
acetic acid (3 ml) and cone, sulphuric acid (0.1 ml) and the mixture was heated to 60 °C for 40 
minutes. On cooling to room temperature the mixture was diluted with DCM : MeOH (1:19) 
washed with aqueous potassium carbonate, dried over sodium sulphate and concentrated 

30 Chromatography (eluent gradient of DCM to DCM : MeOH(l : 1)) gave the product as an off 
white solid (0.131 g). NMR: 9.87 (brs, 1H), 8.48 (brs, 1H), 8.00-7.70 (m, 5H), 7.65 (t, 1H), 
7.45 (d, 1H), 7.20 (d, 1H), 2.52 (s, 3H); m/z 324.28. 
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JEyampIe 73 

2- f6-Methylpyridazm-3-yl 

A mixture of 2-aminodibenzothiophene (0.90 g, 4.52 mM), 

3- chloro-6-methyl-pyridaziiie (0.58 g, 4.52 mM), sodium t-butoxide (0.61 g, 6.33 mM), 
5 tris(dibenzylidene-acetone)dipalladium(0) (0.083 g, 0.09 mM) and 

S-2,2 , -bis(diphenylphosphino)-l,l f -binapthyl (0.1 13 g, 0.18 mM) in toluene (23 ml) was 
heated to 80 °C for 1 8 hours under an inert atmosphere. On cooling to room temperature the 
mixture was diluted with DCM, washed with aqueous potassium carbonate, dried over sodium 
sulphate and concentrated. Chromatography (eluent gradient of DCM to EtOAc then MeOH: 
10 EtOAc (1:9)) gave the product as an off white solid (0.456 g). NMR: 9.38 (brs, 1H), 8.81 (brs, 
1H), 8.18 (m, 1H), 8.01 (m, 1H), 7.94 (d, 1H), 7.75 (dd, 1H), 7.50 (m, 1H), 7.36 (d, 1H), 7.14 
(d, 1H), 2.50 (s, 3H); m/z 292.29. 

Example 74 

15 5,5-Dioxo-2^-pyrid-4-ytae^^ 

5,5-Dioxo-2-(4-nitrobenzoxycarbonylaiiiino)dibenzothiophene (Example 24; 0.396 g, 
1 mmol) was dissolved in EtOAc (10 ml) and treated with 4-(ethylaminomethyl)pyridine 
(0.150 g, 1.1 mmol), triethylamine (0.202 g, 2 mmol) and 4-(dimethylamino)pyridine (0.006 
mg, 0.05 mmol). The reaction was stirred for 18 hours and the suspended solids collected, 

20 washed with 1 M aq. NaOH solution, water and then ether to leave the product as a colourless 
solid. NMR: 9.00 (s, 1H), 8.54 (m, 2H), 8.27 (s, 1H), 7.93 (m, 2H), 7.81 (m, 1H), 7.75 (m, 
2H), 7.65 (m, 1H), 7.28 (m, 2H), 4.63 (s, 2H), 3.43 (q, 2H), 1.12 (t, 3H); m/z 394.42. 

Examples 75-192 
25 Following the procedure of Example 74 using 

5,5-Dioxo-2<4-nitrobenzoxy-carbonylamino)dibenzothiophene (Example 24) and the 
appropriate amine the following compounds were prepared. 
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Ex 


R 1 


N.M.R. 


MS 


75 


r ^ 

0 


9.04 (s, 1H), 8.21 (d, 1H), 7.93 (t, 2H), 7.79 (d, 1H), 

7 7< /"H 1 "LTV 7 /m OTJA 4 K /J 0"LJ\ *3 0£ /Vvi OTJTV 

/./j {a, irLj, /,04 {in, zrij, {a, zrlj, J.zo (in, zxl), 
2.82 (t, 2H), 1.70 (d, 2H), 1.60 (m, 1H), 1.08 (m, 2H) 


373 


76 




9.03 (s, 1H), 8.54 (d, 1H), 8.48 (dd, 1H), 8.25 (s, 1H), 
7.96 (d, 1H), 7.92 (d, 1H), 7.83 (d, 1H), 7.72 (m, 3H), 

7 />0 /■+ 1tT\ 7 37 tAA 1 TTV 4 £1 /V. 7tT\ a AO /« 1TT\ 

1 .oz {t, lii), 1.5 1 (ad, iti), 4.01 (s, zri), (s, iHj 


380 


77 




9.12 (s, 1H), 8.48 (d, 2H), 8.15 (s, 1H), 7.97 (d, 1H), 
7.90 (d, 1H), 7.7.9 (m, 2H), 7.66 (m, 1H), 7.52 (m, 
1H), 7.28 (d, 2H), 6.48 (t, 1H), 3.44 (m, 2H), 2.81 (t, 

OTT\ 
ZJlJ 


380 


78 




9.13 (s, 1H), 8.16 (s, 1H), 7.99 (d, 1H), 7.90 (d, 1H), 
7.77 (m, 2H), 7.53 (m, 2H), 7.53 (d, 1H), 7.19 (s, 1H), 
6.90 (s, 1H), 6.52 (t, 1H), 4.00 (t, 2H), 3.10 (m, 2H), 
1.89 (t,2H) 


383 


79 


0 

T 


8.10 (s, 1H), 7.90 (m, 3H), 7.81 (m, 1H), 7.78 (m, 1H), 
7.74 (m, 1H), 7.46 (d, 1H), 4.0 (m, 1H), 3.57 (m, 1H), 
3.29 (m, 1H), 2.75 (m, 3H), 2.60 (m, 2H), 2.50 (m, 
1H), 2.02 (m, 1H), 1.65 (m, 7H) 


412 




(V NKL 

T 


Q1A/. 1 TT\ O OA /r. 1 1TV O AO OTJ\ O" OA OTXV 

y.iu (s, ixij, o.zu (s, irij, /.yj (m, zti), v.oU (m, ZH), 
7.64 (m, 2H), 7.33 (s, 1H), 6.88 (s, 1H), 4.10 (m, 1H), 
4.05 (m, 1H), 2.93 (m, 1H), 2.84 (m, 1H), 2.30 (m, 
1H), 1.92 (m, 1H), 1.68 (m, 1H), 1.52 (m, 1H), 1.42 
(m,lH) 


386 


81 


if'XX. 

trans 


8.93 (s, 1H), 8.15 (s, 1H), 7.98 (d, 1H), 7.90 (d, 1H), 
7.75 (m, 1H), 7.64 (m, 1H), 6.31 (d, 1H), 4.50 (d, 1H), 
3.42 (m, 1H), 1.83 (m, 4H), 1.23 (m, 4H) 


373 


82 




9.0 (s, 1H), 8.2 (d, 1H), 7.9 (t, 2H), 7.8 (m, 2H), 7.6 
(m, 2H), 4.3 (t, 1H), 4.1 (m, 1H), 3.45 (q, 2H), 1.7 (m, 
3H),1.4(q,2H),l.l(m,2H) 


387 
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83 




8.79 (s, 1H), 8.19 (s, 1H), 7.93 (m, 2H), 7.78 (m, 2H), 
7.65 (m, 2H), 7.27 (m, 4H), 7.18 (m, 1H), 3.79 (t, 2H), 
2.98 (s, 3H), 2.84 (t, 2H) 


393 


84 


r 

Y 

0 




9.10 (s, 1H), 8.11 (d, 1H), 7.92 (m, 2H), 7.78 (m, 2H), 
7.65 (m, 2H), 4.07 (m, 2H), 2.98 (m, 2H), 2.42 (m, 
1H), 1.89 (m, 2H), 1.50 (m, 2H) 


387 


85 


0 


Xi 


9.18 (s, 1H), 8.14 (d, 1H), 7.96 (m, 1H), 7.90 (m, 1H), 
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Example 192 

5.5-Dioxo-2-f4-rmoiphoHnocarbonviyiperidmocarbonvlamino]dihen7 othiophene 

5,5-Dioxo-2-(4-carboxypiperimnocarbonylammo)dibenzotbiophene (Example 84; 75 
5 mg, 0.19 mmol), DMF (2.5 ml), morpholine (16.5 mg, 0.19 mmol), ED AC (44 mg, 0.23 
mmol), 1-hydroxybenzotriazole hydrate (25.65 mg, 0.19 mmol) were stirred together for 18 
hours. The solvent was removed under vacuum and the residue partitioned between H 2 0 / 
EtOAc. The organic layers were washed with water, saturated aqueous NaHC0 3 then brine, 
and then dried, filtered and evaporated to an amorphous solid. NMR: 9.08 (s, IE)) 8.21 (d, 
10 1H), 7.93 (m, 2H), 7.79 (m, 2H), 7.65 (m, 2H), 4.14 (m, 2H), 3.52 (m, 6H), 3.45 (m, 2H), 2.92 
(m, 3H), 1.68 (m, 2H), 1.53 (m, 2H); m/z 456.73. 

Example 193 

5.5-Pioxo-2-r4-fAr.W-dimeftvlcarbam 
15 The title compound was prepared by the procedure of Example 192 using 

dimethylamine (1 equivalent) in place of morpholine. NMR: 9.08 (s, 1H), 9.19 (d, 1H), 7.93 
(m, 2H), 7.77 (m, 2H), 7.65 (m, 2H), 4.15 (m, 2H), 3.07 (s, 3H), 2.94 (m, 3H), 2.83 (s, 3H), 
1.68 (m, 2H), 1.52 (m, 2H); m/z 414.71. 
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Reference Examples 

The following compounds are provided as a further feature of the invention. 

Reference Example 1 

5 5.5-Dioxo-2-[f2.2.2-trifluoro-1-hvdroxv-1-methv^^^ 
J Med Chem, (1997), 40 (6), 1048. 

Reference Example 2 

2-AcetaTTndoriihenzothiophene 
10 The title compound was prepared following the procedure of Example 2 using 

2-aminodibenzthiophene (Bull. Soc. Chim. Fr. (1996), 133(6), 597-610) and acetyl chloride. 
NMR: 10.13 (brs, 1H), 8.6 (d, 1H), 8.15 (m, 1H), 8.0 (m, 1H), 7.9 (d, 1H), 7.6 (dd, 1H), 7.5 
(m, 2H), 2.1 (s, 3H); m/z 242. 

15 Reference Example 3 

s^-PioxQ^-acetamidpdibeiiwpthipphene 

The title compound was prepared following the procedure of Example 31 using 

2- acetamidodibenzothiophene (Reference Example 2) as the starting material. NMR: 10.48 
(brs, 1H), 8.3 (d, 1H), 7.9 (m, 3H), 7.8 (t, 1H), 7.7 (dd, 1H), 7.6 (t, 1H), 2.1 (s, 3H); m/z 274. 

20 

Preparation of Starting Materials 

The starting materials for the Examples above are either commercially available or are 
readily prepared by standard methods from known materials. For example the following 
reactions are illustrations but not limitations of the preparation of some of the starting 
25 materials used in the above reactions. 

Method I 

3- fPvridin-4-vnpropanoic acid 

To a solution of ethyl 3-pyridin-4-ylpropanoate (Method 2; 103.1 g, 576 mmol) in 
30 water (400 ml) and ethanol (20 ml) at room temperature was added potassium hydroxide (60 
g, 1600 mmol). After 18 hours hydrochloric acid (100 ml) was added to give a white solid. 
Yield 62.8 g (73%). NMR 8.38 (d, 2H), 7.21 (d, 2H), 2.70 (t, 2H), 2.52 (t, 2H); m/z 152.2. 
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Method2 

Ethvl 3-pvridin-4-v1 propanoate 

Ethyl (E)-3-pyridin-4-ylprop-2-enoate (Method 3; 102.3 g, 576 mmol) in methanol 
(300 ml) was hydrogenated using palladium on carbon 5% (9.0 g) under atmospheric pressure 
5 hydrogen for 72 hours. The catalyst was filtered off through diatomaceous earth and the 
filtrate concentrated to give a yellow oil. Yield 103.1 g (99%). NMR (CDC1 3 ) 8.50 (d, 2H), 
7.15 (d, 2H), 4.12 (q, 2H), 2.95 (t, 2H), 2.64 (t, 2H), 1.21 (t, 3H); m/z 180.4. 

Method 3 

10 gthyl (p)-3-pyridin-4-ylprop-2-enoate 

To a solution of 4-pyridinecarboxaldehyde (67 ml, 700 mmol) and triethyl 
phosphonacetate (152 ml, 770 mmol) in THF (200 ml) at room temperature was added lithium 
hydroxide (32.4 g, 770 mmol). After 18 hours ether (500 ml) was added and the solution was 
washed with sodium hydrogen carbonate, brine and concentrated to give a white solid. Yield 

15 102.1 g (83%). NMR: 8.62 (d, 2H), 7.60 (d, 1H), 7.35 (d, 2H), 6.59 (d, 1H), 4.30 (q, 2H), 1.35 
(t, 3H); m/z 178.3. 

Method 4 

l-Caflo;Kymethyl-3^ 

20 A mixture of 3-benzyl-l-(ethoxycarbonylmethyl)-2-pyrrohdinone (Method 5; 0.70 g, 

2.68 mmol) and 2 M NaOH (4 ml) was stirred in ethanol (10 ml) for 24hours. The mixture 
was evaporated in vacuo and the residue acidified. The product was collected by filtration and 
dried under high vacuum. NMR (90 MHz, CDC1 3 ) 7.9 (s, 1H), 7.2 (m, 5H), 4.1 (d, 1H), 3.3 
(m, 2H), 2.25 (m, 2H), 2.3-1.6 (m, 4H). 

25 

Method 5 

3-Bep^H-(ethoxycajrbonyl^ 

NaH (50%, 0.214 g, 4.5 mmol) was added to a solution of 3-benzyl-2-pyuohdinone 
(Synthesis, 1996, 8, 941-948; 0.68 g, 3.9 mmol) in THF (15 ml). The solution was stirred at 
30 room temperature for 30 minutes. Ethyl bromoacetate (0.48 ml, 4.3 mmol) was added and the 
mixture stirred for 12 hours. The solvent was removed in vacuo and the residue purified by 
chromatography eluting with 50% EtOAc in hexane to give the product as a light yellow oil. 
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NMR (90 MHz, CDC1 3 ) 7.2 (m, 5H), 4.2 (m, 3H), 3.25 (m, 1H), 2.75 (m, 2H), 2.3-1.6 (m, 
4H),1.3(t, 3H). 

Method 0 

5 l-(2-CarboxvpropvlV1.2.4-triazole 

A mixture of 1,2,4-triazole (27.6 g) and methacrylic acid (34.4 g) in pyridine (40 ml) 
was heated at 140°C for 6 hours. The precipitate was dissolved in hot hydrochloric acid (1%, 
400 ml). Charcoal was added and the mixture was filtered hot. The solution was concentrated 
in vacuo and the colourless solid collected by filtration and washed with cold water. NMR (90 
10 MHz): 8.48 (s, 1H), 7.98 (s, 1H), 4.32 (m, 2H), 2.94 (m, 1H), 1.01 (d, 3H). 

Method 7 

3-Methyl-3-pyridin-4-vlpropanoic acid 

Sodium hydroxide (0.19 g, 4.8 mmol) was added to a solution of ethyl 
15 3-methyl-3-pyridin-4-ylpropanoate (Method 8; 0.501 g, 2.6 mmol) in MeOH (10 ml) and 
water (5 ml). The mixture was stirred at room temperature for 18 hours. The solvent was 
removed in vacuo and the residue shaken with 1 M hydrochloric acid (4.8 ml). The solvent 
was removed in vacuo to leave a colourless solid. M/z 164 (M-H)\ 

20 Method 8 

Ethyl 3-methyl-3-pyridin-4-ylpropanoate 

To a solution of ethyl 3-methyl-3-pyridin-4-ylprop-2-enoate (Method 9; 8.4 g, 44 

mmol) in ethanol (150 ml) was added 5% palladium on charcoal. The mixture was stirred 

under an atmosphere of hydrogen for 18 hours. The mixture was filtered through 
25 diatomaceous earth and the filtrate evaporated to leave a colourless oil. The crude product was 

purified by chromatography eluting with 30-50% EtOAc in hexane to give the product as a 

colourless oil. M/z 194. 

Method 9 

30 Ethvl 3-methvl-3-pvridin-4>vlprop>2-enoate 

4-Acetyl pyridine (9 ml, 83 mmol) was added to a cooled solution of 
triethylphosphonoacetate (16.5 ml, 83 mmol) and lithium bis(trimethylsilyl)amide (1 M in 
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THF, 90 ml, 90 mmol) in THF (100 ml) at 0°C. The mixture was allowed to warm to room 
temperature and poured into water. The mixture was extracted with EtOAc. The organic 
layers were dried and evaporated in vacuo. The crude product was purified by 
chromatography eluting with 30-50% EtOAc in hexane to give the product as a yellow oil. 
5 M/zl92. 

Method 10 

2-Amino-l-methvldibenzothiophene 

l-Methyl-2-nitrodibenzothiophene (Method 11; 0.855 g, 3.52 mmol) was stirred in 

10 ethanol (50 ml) and EtOAc (50 ml) under an argon atmosphere. 10% Palladium on carbon 
(0.09 g) was added to the solution and the reaction mixture was stirred under a hydrogen 
atmosphere at room temperature for 3 h. The mixture was filtered through diatomaceous earth 
and washed with EtOAc before the filtrate was evaporated in vacuo. The crude product was 
purified by flash chromatography eluting with 50% DCM/iso-hexane - DCM. Evaporation of 

15 the appropriate fractions left the product as a colourless solid. NMR: 8.39 (m, 1H), 7.92 (m, 
1H), 7.50 (m, 1H), 7.42 (m, 2H), 6.92 (d, 1H), 4.98 (brs, 2H), 2.60 (s, 3H); m/z 215. 

Method U 

1 -Methyl-2-nitrodibenzothiophene 
20 To a stirred suspension of 2-nitrodibenzothiophene (2.20 g, 9.61 mmol) in dry THF 

(100 ml) at -15°C was slowly added methyl magnesium chloride (3 M solution in THF; 9.6 
ml, 29 mmol). After stirring at this temperature for 5.5 h, 

2,3-dichloro-5,6-dicyano-l,4-benzoquinone (6.98 g, 30.75 mmol) was added portion wise, 

keeping the temperature below -10°C. The mixture was allowed to warm to room temperature 
25 and stirred for 16h. The reaction mixture was diluted with water and extracted into DCM. The 

organic layers were further washed with water, dried and purified by chromatography (eluent - 

50% DCM /isohexane) to give the title compound as a yellow solid. NMR: 8.52 (m, 1H), 8.12 

(m, 2H), 7.94 (d, 1H), 7.61 (m, 2H), 2.92 (s, 3H). 

Method 12 
30 4-f2-cvclopr opvlaminoethvl^pyridine 

4- Vinyl pyridine (50 mmol), glacial acetic acid (3 ml), cyclopropylamine (4.28 g, 75 

mmol) and water (12.8 ml) were heated at 50°C for 22 hours. The crude reaction products 
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were added to a vigorously stirred mixture of ether and saturated aqueous NaHC0 3 . After 
partitioning, the organic phase was washed with water, brine and dried. Filtered and solvents 
removed under vacuum. The residue was further distilled under vacuum (Kugelrohr) and the 
product amine collected. NMR (CDC1 3 ) 8.45 (m, 2H), 7.05 (m, 2H), 2.93 (m, 2H), 2.73 (m, 
5 2H), 2.07 (m, 1H), 1.37 (m, 2H), 1.25 (m, 2H); m/z 163.17. 

Methods 

A^Methyl"A^(3-mesy]iprQpyl)aniiine 

Ethereal HC1 (22.5 ml, 1 M solution) was added to a stirred solution of 
10 A^methyl-^-CS-mesylpropyO-i^-CbenzyloxycarbonylJamine (Method 14; 5 g) in methanol 
(100 ml). 10%Pd/C (1.25 g) was added and the mixture was stirred under an atmosphere of 
hydrogen for 2 hrs. The catalyst was removed by filtration and the filtrate evaporated to 
dryness. Trituration with ether gave the product as a white solid. NMR (DMSO-d 6 + d 4 -acetic 
acid) 2.11 (m, 2H), 2.59 (s, 3H), 3.0 (s, 3H), 3.05 (t, 2H), 3.26 (t, 2H); m/z 152. 

15 

Method 14 

Ar-Methy^AK3-ynesylpro 

3-chloroperoxybenzoic acid (19.2 g) was added portionwise to a stirred solution of 
A^methyl-iV L (3-methyltWopropyl)-A^(benzyloxycarbonyl^ (Method 15; 9 g) in DCM 

20 (250 ml). When the addition was completed the reaction was stirred at ambient temperature 
for 16 hours. The mixture was washed with sat. sodium bicarbonate solution (2 x 100 ml), 
brine, dried and evaporated to dryness. The residue was purified by flash column 
chromatography eluting with EtOAc/ iso-hexane(l:l, 3:1) and EtOAc to give the product as a 
solid foam. NMR (CDC1 3 ) 2.1 (m, 2H), 2.7-3.1 (m, 8H), 3.45 (t, 2H), 5.13 (s, 2H), 7.35 (m, 

25 5H); m/z 286. 

Mefrpd 15 

AT-Mefayl-AK3-m^ 

Sodium hydride (2.18 g, 60% in oil) was washed with iso-hexane and dried under a 
30 stream of nitrogen. DMA (50 ml) was added and the suspension was cooled to approx. 5 °C. 
under an atmosphere of nitrogen. A solution of 

i\^(3-methyltUopropyl)-//-(ben2yloxycarbonyl)amine (Method 16; 10 g) in DMA (150 ml) 
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was added dropwise keq)ing the temperature below 10°C. The reaction mixture was allowed 
to warm to ambient temperature, stirred for 30 mins. and then cooled to 0°C. Methyl iodide 
(8.9 g) was added dropwise and the reaction then stirred at ambient temperature for 16 hours. 
The solvent was evaporated under reduced pressure and the residue partitioned between 
5 EtOAc and sat. ammonium chloride solution. The organic layer was separated, washed with 
brine and dried. Evaporation under reduced pressure gave the product as a yellow oily gum. 
NMR (CDC1 3 ) 1.83 (m, 2H), 2.07 (bra, 3H), 2.45 (m, 2H), 2.94 (s, 3H), 3.37 (t, 2H), 5.12 (s, 
2H), 7.34 (m, 5H);m/z254. 

10 Mefto<U6 

jV^f3-Methvlthiopropyl)-7\^(T?enzyloxycarbonyl)amine 

Benzyl chloroformate (17.8 g) was added dropwise to a cooled solution of 3-methyl 
thiopropylamine (10 g) and triethylamine (10.6 g) in DCM (250 ml). The reaction mixture 
was kept at 0°C during the addition and then at ambient temperature for 16 hours. The 
15 mixture was washed with aqueous citric acid (1 M, 100 ml), brine and dried. The residue was 
chromatographed eluting with EtOAc/iso-hexane(7:3) to give the product as a colourless gum. 
NMR (CDCI3) 1.8 (m, 2H), 2.08 (s, 3H), 2.52 (t, 2H), 3.3 (m, 2H), 4.9 (brs, 1H), 5.1 (s, 2H), 
7.35 (m, 5H); m/z 240. 

20 Method 17 

4-Me1favl-4-hvdrox v-3-methylaminotetrahydropyran. 

A solution 4-methyl-3,4-epoxytetrahdropyran (Method 18; 26 g) and methylamine 
(33%) in ethanol (250 ml) was allowed to stand at room temperature for 5 days. The mixture 
was evaporated and the residue recrystallized from toluene (170 ml). M/z 145 [M*]; m.p. 
25 (toluene) 1 10-1 12°C. 

Method IS 

4-Methyl-3i4-q?Qxytetolidropyraini 

5,6-Dihydro-4-methyl-2H-pyran (Bull. Soc. Chim. Fr., 1967, 8, 2989-96; 30 g) was 
30 dissolved in DCM (500 ml). M-chloroperoxybenzoic acid (63 g) was added over 20 minutes 
and the mixture was then refluxed for 4 hours. The solid was filtered and the filtrate washed 
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with 10% sodium sulphite, 10% sodium hydroxide, brine and then the organic layer was dried 
and evaporated to leave the product as an oil which was used without further purification. 

Mrthofl 19 

5 l-(23.5.6-Tetrafluoropvridin-4-vnpiperazinehvdrochlori 
To an ice bath cooled, stirred solution of 
l-(2,3,5 > 6-tetrafluoropyridin-4-yl)-4-benzylpiperazine (Method 20; 4.59 g, 14.1 mmol) in 
1,2-dichloroethane (40 ml) was added chloroethyl chlorofonnate (1.6 ml, 14.7 mmol) over 
five minutes. The solution was heated to reflux and stirred for two hours and allowed to cool 

10 to ambient temperature. Volatile material was removed by evaporation. The residue was 
dissolved in methanol, heated to reflux and stirred for 2.5 hours, allowed to cool to ambient 
temperature. Volatile material was removed by evaporation. The residue was purified by 
chromatography eluting with 5-10% MeOH in DCM to give a solid which was triturated with 
ether to give the title compound (2.57 g) as a solid. NMR 3.05 (m, 4H), 3.53 (m, 4H); m/z 

15 236. 

Method 20 

H23 B g.6-T5tofluQ^ 

To a solution of pentafluoropyridine (1.76 ml, 16.0 mmol) and 1-benzylpiperazine 

20 (2.64 g, 15.0 mmol) in DMSO (20 ml) was added potassium carbonate (4.20 g, 30.4 ml). The 
suspension was heated to 100°C and stirred for five hours and allowed to cool to ambient 
temperature, poured onto water and then extracted with DCM. The extract was washed with 
brine, water, and dried. Volatile material was removed by evaporation to give the title 
compound (4.59 g) as an oil. NMR (CDC1 3 ) 2.58 (m, 4H), 3.52 (m, 4H), 3.57 (s, 2H), 

25 7.24-7.38 (m, 5H and CDCL 3 ); m/z 326. 

Method 21 

3-Cyanomethylpiperidine 

l-Benzyloxycarbonyl-3-cyanomethylpiperidine (Method 22; 12.5 g) was dissolved in 
30 ethanol (20 ml) and ethereal HC1 (1 ml) and 5% palladium on charcoal (2.0 g) was added. The 
mixture was shaken under an atmosphere of hydrogen for 2.5 hours. The catalyst was filtered 
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and the filtrate evaporated in vacuo. The crude product was dissolved in ethanol and 
recrystallized from ether. M/z 124 [M 4 ]. 

Method 22 

5 1 -Ben2vloxvcarbonvl-3>cvanomethvIpiperidine 

l-Ben2yloxycarbonyl-3-mesyloxymethylpiperidine (WO 0100207; 8.4 g) was 
dissolved in DMSO (100 ml) and sodium cyanide (1.6 g) was added. The mixture was heated 
to 100°C and stirred continuously under an argon atmosphere for 6 hours. The mixture was 
cooled and poured into water (200 ml). The product was extracted with EtOAc, washed with 
10 ferrous sulphate solution (10% w/w), dried and evaporated in vacuo. TLC (40% 
EtOAc/petroleum ether (60/80) Rf. 0.54. 

Method 23 

l-tt-MethvlaminoethvlVl .2.4-triazole 

15 To a cooled solution (ice bath) of 

l-{2-[^methyl-i^ (Method 24; 1.6 g, 7.2 

mmol) in DCM (10 ml) was added trifluoroacetic acid (5 ml). The reaction mixture was 
stirred for 3 hours at 0°C and then at room temperature for 1 hour. The reaction mixture was 
evaporated to dryness with toluene and the crude product was dissolved in DCM (3 ml) and 

20 concentrated HC1 in ether was added dropwise under vigorous stirring to yield the title 
compound as a white solid. M/z 126.9. 

Method 24 

l-(2-[iV^Methvl-jV^ 

25 To a cooled solution (ice bath) of 2-[^-methyl-iV^^butoxycart)onyl)amino]ethanol (J. 

Med. Chem., 1999, 42(11), 2007-2020; 5 g, 28 mmol), triphenyl phosphine (9.35 g, 36 mmol) 
and 1,2,4-triazole (1.64 g, 24 mmol) in DCM (30 ml) was added diethylazodicarboxylate 
(5.64 ml, 35.7 mmol) dropwise. The ice bath was removed and the reaction mixture allowed 
to stir at room temperature for 1 hour. The precipitate was discarded and the filtrate was 

30 concentrated and purified by flash chromatography, eluting with a 50% EtOAc / DCM and 
then 100 % EtOAc to give a pale yellow oil which was used without further purification. 
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Examplel94 



The following illustrate representative pharmaceutical dosage forms containing the 
compound of formula (I), or a pharmaceutical^ acceptable salt or in vivo hydrolysable ester 
thereof (hereafter compound X), for therapeutic or prophylactic use in humans:- 



5 



(a): Tablet I 


mg/tablet 


Compound X 


100 


Lactose Ph.Eur 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(b): Tablet U 


mg/tablet 


Compound X 


50 


Lactose Ph.Eur 


223.75 


Croscarmellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(c): Tablet HI 


mg/tablet 


Compound X 


1.0 


Lactose Ph.Eur 


93.25 


Croscarmellose sodium 


4.0 


Maize starch paste (5% w/v paste) 


0.75 


Magnesium stearate 


1.0 




(d): Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph.Eur 


488.5 


Magnesium stearate 


1.5 
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(e): Injection I 


(50 mg/ml) 


Compound X 


5.0% w/v 


1 M Sodium hydroxide solution 


15.0% v/v 


0.1 M Hydrochloric acid 


(to adjust pH to 7.6) j 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 




(f): Injection II 


10 mg/ml 1 


Compound X 


1.0% w/v 


Sodium phosphate BP 


3.6% w/v 


0.1 M Sodium hydroxide solution 


15.0% v/v 


Water for injection 


to 100% 




(g): Injection III 


(1 mg/ml, buffered to pH6) 


Compound X 


0.1% w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 


Water for injection 


to 100% 



5 Note 

The above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. 
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Claims 



A compound of formula (I): 




0) 



wherein: 



X is a group of formula (A) or (B): 



T" 5 




(A) 



(B) 



10 R 1 is cyano, halo, trifluoromethyl, trifluoromethoxy, C M alkyl, C M alkoxy, 

AT-(C M alkyl)amino or iV;i\r-(C M alkyl) 2 amino; 

R 2 is halo, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, C M alkyl or CMalkoxy; 
A is — NR fl — , — O — or a direct bond; wherein R a is hydrogen, C,. 10 alkyl, 
C 2 . 10 alkenyl, C 2 . 10 alkynyl; wherein R a may be optionally substituted by one or more R 5 ; 

15 R 3 is hydrogen, C MO alkyl, C 2 . 10 alkenyl o* C^oalkynyl wherein R 3 may be optionally 

substituted by one or more R 6 ; or R 3 is carbocyclyl or heterocyclyl wherein R 3 may be 
optionally substituted on carbon by one or more R 7 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 8 ; 

R 4 is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 

20 carbamoyl, mercapto, sulphamoyl, C M alkoxycarbonyl, C M alkyl, C 2 ^alkenyl, C^alkynyl, 
C M alkoxy, C M alkanoyl, C M alkanoyloxy, iV-(C M alkyl)amino, iY^(C M alkyl) 2 amino, 
C M alkanoylamino, 7V-(C M alkyl)carbamoyl, 7V;A^(C M alkyl) 2 carbamoyl, 
W-(carbocyclyl)carbamoyl, N, A^carbocyclyl^carbamoyl, ^(heterocycly^carbamoyl, 
ATAT-(heterocyclyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0 to 2, CMalkoxycarbonyl, 

25 A^(C M alkyl)sulphamoyl, JV^AT-(C M alkyl) 2 sulphamoyl, C M alkylsulphonylamino or 
(nitrogen-linked heterocyclic ring)caibonyl; 
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R 5 and R 6 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, aminosulphamoyl, C^alkoxy, 
Cj^alkanoyl, C^alkanoyloxy, C^alkanoylamino, C^alkenyloxycarbonyl, 
C^alkoxycarbonyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
5 heterocyclyl-jV-(C M alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-iV^C^alky^amino, carbocyclylsulphonyl, 
carbocyclylcarbonyl, carbocyclylcarbonylamino, carbocyclyloxycarbonyl, ^-(C^alky^amino, 
^^-(C^alkyl^amino, Cj^alkoxycarbonylamino, iV-(Ci^alkyl)carbamoyl, 

10 JV,iV-(C M alkyl)2carbamoyl, C^alkylSCO^ wherein a is 0-2, iV-(C,. 6 alkyl)sulphamoylamino, 
iy,AT-(Cj. 6 alkyl) 2 sulphamoylamino, C^alkylsdphonylamino, 
(C 1 ^aIkyl)sulphonyI-iV : (C 1 . 6 alkyl)amino, iy-(C,^alkyl)sulphamoyl and 
^iV^C^alkyl^sulphamoyl; wherein R s and R 6 may be optionally substituted on carbon by 
one or more R 9 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may 

15 be independently optionally substituted by R 10 ; 

R 7 and R 9 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
trifluoromethyl, trifluoromethoxy, amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, 
aminosulphamoyl, C M alkyl, C^alkenyl, C^alkynyl, C M alkoxy, C M alkoxycarbonyl, 
C M alkoxycarbonylamino, C^alkenyloxycarbonyl, C M alkanoyl, C M alkanoylamino, 

20 C M alkanoyloxy, N-(C M alkyl)amino, iy;i^(C H alkyl) 2 amino, iV-(C M alkyl)carbamoyl, 
iy;Ar-(C M alkyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0-2, iV-(C M alkyl)sulphamoylamino, 
iy;Ar-(C M alkyl) 2 sulphamoylamino, (C M alkyl)sulphonylamino, 
(C M alkyl)sulphonyl-iV-(C M alkyl)amino,Ar-(C M alk^ 

T^iV-CCj^alkyl^sulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
25 heterocyclyl-iV'-(C M alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-iV^(C M alkyl)amino, carboocyclylsulphonyl, 
carbocyclylcarbonyl, carbocyclylcarbonylamino, and carbocyclyloxycarbonyl; wherein R 7 and 
R 9 may be independently optionally substituted on carbon by one or more R n ; 
30 R 8 and R 10 are independently selected from C M alkyl, CMalkanoyl, sulphamoyl, 

C^alkylsulphonyl, CMalkoxycarbonyl, carbamoyl, 7V-(C M alkyl)carbamoyl, 
iy;Ar-(CMalkyl) 2 caibamoyl, i\T-(C M alkyl)sulphamoyl, iy;JV-(C M alkyl) 2 sulphamoyl, 
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heterocyclyl, heterocyclylcarbonyl, heterocyclyloxycaibonyl, heterocyclylsulphonyl, 
carbocyclyl, carbocyclylcaibonyl, carbocyclyloxycarbonyl and carbocyclylsulphonyl; wherein 
R 8 and R 10 may be independently optionally substituted on carbon by one or more R 12 ; 

R u and R 12 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
5 amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, vinyl, allyl, methoxy, 
ethoxy, vinyloxy, allyloxy, methoxycarbonyl, fonnyl, acetyl, formamido, acetylamino, 
acetoxy, methylamino, dimethylamino, N-methylcarbamoyl, TViN-dimethylcarbamoyl, 
methylthio, methylsulphinyl, mesyl, N-methylsulphamoyl, JViN-dimethylsulphamoyl, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
10 carbocyclyloxy, carbocyclylcaibonyl and carbocyclyloxycarbonyl; 



15 or a pharmaceutical^ acceptable salt, prodrug or solvate thereof; 
with the provisos when X is a group of formula (A): 

1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 

2) when x and y are 0 and n is 2, the group R 3 -A-C(0)-NH- is not 2-formamido, 2-acetamido, 
3-acetamido, 2-propionamido, 3-[2-(fur-2-ylcarbonylmethyl)acetamido], 

20 2-(2-pthalimidoacetamido), 2-(3«pthalimidopropionamido), 

2-(2-pthalimido-2-isopropylacetamido), 2-(2-pthalimido-2-isobutylacetamido), 
2-(2-pthahmido-2-benzylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 

2- (2-amino-2-benzylacetamido), 3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 
25 3-(2-pthalimido-2-isopropylacetamido), 3-(2-pthalimido-2-isobutylacetamido), 

3- (2-pthalimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 
3-(2-amino-2-isopropylacetamido), 3-(2-amino-2-benzylacetamido) or 

2- (3,3,3-trifluoro-2-hydroxy-2-methylpropionamido); 

3) when x and y are 0 and n is 1, the group R 3 -A-C(0)-NH- is not 3-acetamido, 
30 3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 

3- (2-pthalimido-2-isopropylacetamido), 3-(2-pthaiiimdo-2-isobutylacetamido), 
3-(2-pthalimido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 



x is 0 - 4; wherein the values of R l 
y is 0 - 3; wherein the values of R 2 
z is 0 - 3; wherein the values of R 4 
n is 0 - 2; 



maybe the same or different*, 
may be the same or different; 
may be the same or different; and 
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3-(2-amino-2-isopropylacetamido), 3-(2-amino-2-isobutylacetamido) or 

3- (2-amino-2-benzylacetamido); 

4) when x and y are 0 and n is 0, the group R 3 -A-C(0)-NH- is not 2-benzamido, 2-acetamido, 
2-benzyloxycarbonylamino, 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 
5 2-(2-pthalimido-2-isopropylacetamido), 2-(2-pthalimido-2-isobutylacetamido), 

2-(2-pthalimido-2-benzylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2~amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 
2-(2-amino-2-benzylacetamido), 3-(trifluoroacetamido), 3-benzyloxycarbonylamino or 

4- t-butyloxycarbonylamino; 

10 5) when (R}\ is 7-fluoro, y is 0 and n is 2, the group R 3 -A-C(0)-NH- is riot 3-acetamido; 

6) when x is 0, (R 2 ) y is 1-cyano and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido; 

7) when x is 0, (R 2 ) y is 3-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 
2-benzamido; 

8) when x is 0, (R 2 ) y is 1-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 
15 2-benzamido; and 

9) when x is 0, (R 2 ) y is 1-chloro or 4-chloro and n is 0, the group R 3 -A-C(0)-NH- is not 
2-acetamido. 

2. A compound of formula (I) as claimed in claim 1 wherein X is a group of formula (A) 
20 or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

3. A compound of formula (I) as claimed in claim 1 wherein X is a group of formula (B) 
or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

25 4. A compound of formula (I) as claimed in any one of claims 1-3 wherein X is in the 
2-position of the dibenzothiophene ring or a pharmaceutically acceptable salt, prodrug or 
solvate thereof. 

5. A compound of formula (T) as claimed in any one of claims 1-4 wherein R 2 is halo, 
30 cyano or C M alkyl or a pharmaceutically acceptable salt, prodrug orsolvate thereof 
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6. A compound of formula (I) as claimed in any one of claims 1 - 5 wherein A is 

— NR a — , — O — or a direct bond; wherein R a is hydrogen, C MO alkyl or C 240 alkenyl; wherein 

R a may be optionally substituted by one or more R 5 ; wherein 

r3 is C MO alkyl or C MO alkenyl wherein R 3 may be optionally substituted by one or 
5 more R 6 ; or R 3 is carbocyclyl or heterocyclyl wherein R 3 may be optionally substituted on 
carbon by one or more R 7 ; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by R 8 ; 

R 5 and R 6 are independently selected from hydroxy, cyano, amino, C^alkoxy, 
heterocyclyl, heterocyclyloxy, carbocyclyl, caibocyclyloxy, carbocyclyl-7V-(C M alkyl)amino, 
10 N # ^(C^alkyl) 2 amino, C^alkoxycarbonylamino, C^alkylS(0) a wherein a is 0-2, 

A r ,A r -(C,. 6 alkyl) 2 sulphamoylamino and C^alkylsulphonylamino; wherein R 5 and R 6 may be 
independently optionally substituted on carbon by one or more R 9 ; 

R 7 and R 9 are independently selected from halo, hydroxy, nitro, carboxy, carbamoyl 
C M alkyl, C M alkoxy, C M alkoxycarbonyl, C M alkanoyl, C M aIkanoylamino, 
1 5 N, A^-(C M alkyl) 2 amino, iy;A^(C^alkyl) 2 carbamoyl, heterocyclyl, heterocyclylcarbonyl, 
carbocyclyl and carbocyclylcarbonylamino; wherein R 7 and R 9 may be independently 
optionally substituted on carbon by one or more R u ; 

R 8 is selected from C M alkyl, C M alkylsulphonyl, tyiV^(C M alkyl) 2 sulphamoyl, 
heterocyclyl and carbocyclyl; wherein R 8 may be optionally substituted on carbon by one or 
20 moreR 12 ; 

R 11 and R 12 are independently selected from halo, hydroxy, cyano, carbamoyl, methyl, 
methoxy, allyloxy, heterocyclyl and carbocyclyl; 
or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

25 7. A compound of formula (I) as claimed in any one of claims 1-6 wherein the group 
R 3 -A- is methyl, 2-oxo-pyrrolidin- 1 -ylmethyl, 1,2,4-triazol-l -ylmethyl, 
l,l-dioxotetrahydrothien-3-ylmethyl, 2-oxooxazolidin-3-ylmethyl, pyrid-3-yloxymethyl, 
1,1-dioxothiomorpholinomethyl, cyanomethyl, 2-oxo-l,2-dihydropyrid-l-ylmethyl, 
2-oxocyclopentyImethyl, succinimidomethyl, 3-benzyl-2-oxopyrrolidin-l-ylmethyl, 

30 3-hydroxypyridazin-6-yloxymethyl, 2-pyrid-4-ylethyl, 2-methoxyethyl, 1-phenoxyethyl, 
2-(l,2,4-triazol-l-yl)ethyl, 2-imidazol-l-ylethyl, succinimidoethyl, prop-2-yl, 
3,3,3-trifluoro-2-hydroxyprop-2-yl, l-morpholinoprop-2-yl, l-pyrid-4-ylprop-2-yl, 
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2-aminoprop-2-yl, 2-(r-butoxycarbonylamino)prop-2-yl, l-(l,2,4-triazol-l-yl)prop-2-yl, 

2- pyrid-4-ylpropyl, f-butyl, l,l,l-trifluorobut-3-yl, l-hydroxyhex-2-yl, cyclopropyl, 

3- hydroxybicyclo[2.2.1]hept-2-yl, 4-nitrophenyl, morpholino, 4-methylpiperazin-l-yl, 
tetrahydropyran-4-yl, 4-hydroxymethylpiperidin-l-yl, l-methyl-2-oxopyrroUdin-4-yl, 

5 2-(pyrrolidin-l-ylmethyl)pyrrolidinyl 3 3-carbamoylpiperidin-l-yl, 3-hydroxyazetidin-l-yl, 
2-(aUyloxymethyl)morpholino, 4-(l ,4-dihydrooxazin-2-one-3-yl)piperidin-l -yl, 

4- (JV,iV^dimethylsulphamoyl)piperazin- 1 -yl, 4-hydroxyethylpiperidin- 1 -yl, 
4-(tetrahydrofur-2-ylmethyl)piperazin-l-yl, 4-(3-methoxypropyl)piperaziii-l -yl, 
4-pyrid-4-ylpiperidin-l-yl, 4-pyrid-2-ylpiperazdn-l-yl, 3-(7\r,A^dimethylainino)pyrrolidin-l-yl, 

10 4-carboxypiperidin-l-yl, l~methyl-2-oxo-5-phenyl-pyrrolidin-4-yl, 

2-oxo-5,5-dimethyltetxahydrofur-4-yl, tetrahydrofur-4-yl, 2,2-dimethyltetrahydropyran-4-yl, 
1 -benzyl-2-oxopyrroUdin-4-yl, 2-oxo-5-phenyltetrahydrofuryl, 
2-(3-hydroxypropyl)piperidin-l-yl, 4-(2-carbamoylethyl)piperazin-l~yl, 
3 -oxo-4-(2-methoxyethyl)piperazin- 1 -yl, 4-(iV,iV-dimethylainino)^carbamoylpiperidin- 1 -yl, 

15 4-(2-morpholinoethyl)piperazin-l-yl, l,4-dioxa-8-azaspiro[4.5]decan-8-yl, 
1 , 1 -dioxotetrahydrothien-3-yl, 4-ethylsulphonylpiperaziii- 1 -yl, 
4-(thieno[2,3-d]pyrirmdin-4-yl)piperazin- 1 -yl, 4-(2-hydroxyethyl)piperazin- 1 -yl, 
4-carbamoylpiperidin- 1 -y 1, 3 -methyl-3 -phenylpiperidin- 1 -yl, 
2-benzyloxycarbonylpiperidin- 1 -yl, 4-(N, A^dimethylcarbamoy^piperidin- 1 -yl, 

20 3-(pyrid-4-yl)pyrrolidin-l-yl, 3-(pyrid-3-yl)pyrroUdin-l-yl, 4,4-difluoropiperidin-l-yl, 
4-(2-methylpyrimidin-4-yl)piperazin- 1 -yl, 4-(2,3,5,6-tetrafluoropyrid-4-yl)piperazin- 1 -yl, 
4-(pyrimidin-4-yl)piperazin- 1 -yl, 3-cyanomethylpiperidin- 1 -yl, 
4-cyclohexylcarbonylaminopiperidin-l-yl, 4-acetamidopiperidin-l-yl, 
4-(6-cMoropyrimidin-4-yl)pip erazin- 1 -yl, 4-(pent-3-yl)piperazin- 1 -yl, 

25 1,2,5,6-tetrahydropyrid-l-yl, 1-methylpiperidin-l-yl, 2-methylpiperidin-l-yl, 
decahydroquinolin-l-yl, 3-ethoxycarbonyl-4-oxopiperidin-l -yl, 
2-ethoxycarbonylpyrrolidin- 1-yl, 4-acetylpiperidin-l -yl, 2-azabicyclo[2.2. 1 ]hept-2-yl, 
l,2,3,4 r tetrahydro-9H-pyrido[3,4-b]indol-2-yl, 

4-(2,3-dihydro-2-oxobenzimidazol-l-yl)piperidin-l-yl, 4-(2-methoxyphenyl)piperazin-l-yl, 
30 4-methylpiperidin-l-yl, 4-(3-chlorophenyl)piperazin-l-yl, 

4-(3-methoxyphenyl)piperazin-l-yl, 4-(4-methoxyphenyl)piperazin-l -yl, 
4-(4-chlorophenyl)piperazin- 1 -yl, 
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4-(2,3-dihydro-2M3xobenzimid^ 

4-(3-fur-2-ylpyrazol-5-yl)piperidin-l-yl, 2-pyrid-4-ylethylamino, 
3 -imidazol- 1 -y Ipropy lamino, 4-hy droxycyclohexy 1 amino, 

2- (i\^7V'-dimethylsulphamoylamino)ethylamino, 2-(isopropylsulphonylainino)ethylaiiiino, 
5 2-imidazol-5-ylethylamino, 2-mesylethylamino, 2-morpholinoethylamino, 

1- methoxycarbonylcyclopropylamino, l-benzylpyrroUdin-3-ylamino, 

3- (iV-methylanilino)propylamino, 2-(5-methyl-2,4-dioxotWazoUdin-3-yl)ethylamino, 

2- (^butoxycarbonylamino)ethylam^ 

1 -cyclohexylethylamino, i\^methyl-JV : (2-pyrid-4-ylethyl)amiiio, 
10 ^-methyl-iV-(2-pyrid-2-ylethyl)amino, AT-methyl-A^(2-cyanoethyl)amino, 
7V-methyl-iV^(pyrid-3-^^ 

A^methyl-^l-methylpiperidin^-y^amino, i\^methyl-i\^(3-mesylpropyl)amino, 

N-methyl-N-(4-hydroxy-4-^ 

JV-(pyrid-3-ylmethyl)-AK2-cya^^ 
15 A^-methyl-iV'-(2,2-dimethoxyethyl)amino, iV'-methyl-iV^phenethylaiiiino, 

JV-methyl-iV'-(teti^ydrofur-2-ylmethyl)amm 

N-methyl-N-(6-methylpyrid-2^^^ 

^methyl-i\^[2-(4-hydroxyphenyl)-2-hydroxyethyl]amm 

A^-methyl-A^(l-ben2ylpyrroUdin-3-yl)amino,^ 
20 7^methyl-JV-(fur-2-ylmethyl)amino, iV^methyWV^Cbenz^ 

N-methyl-^benzylamino, A^-methyl-A r -(2-cUorobenzyl)arnino , 

^^6^1^(3-0^0^61^1)31111110, iV»methyl-iV'-(4^hloroben2yl)amino, 

N-methyl-i\^[2-(3,4-dimeft^ 

JV-methyl-7V'-(5-phenylpyrazol-3-ylmethyl)amino,7V'-m 
25 iV'-methyl-iV L (2-methoxyphenylprop-2-yl)amino, i\^ethyl-A^(pyrid-4-ylniethyl)amino, 
N-(2-methoxyethyl)-JV-(py^ 
N-(24iydroxyethyl)-N-isopro^^ 
A^(2-cyanoethyl)-7\^(thien-2-ylmethyl)amino 

N-ethyl-N-(l -benzy lpyrrolidin-3 -yl) amino, N-ethyl-N-(l , 1 -dioxotetrahydrothien-3-yl)amino, 
30 A^(2-pyrid-4-ylethyl)-i\T-cyclopropylamino, 

AT-(2-hydroxy-2-pyrid-4-ylethyl)-i\T-isopropylamino, 
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iVK4-hydroxycyclohexyl)-iV-iso 

diallylamino, N-aUyl-iV-cyclopentylamino or N-benzyl-N-propylamino. 

8. A compound of fonnula (I) as claimed in any one of claims 1-7 wherein R 4 is 
5 C M alkyl or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

9. A compound of formula (I) as claimed in any one of claims 1-8 wherein x is 0 or a 
pharmaceutically acceptable salt, prodrug or solvate thereof. 

10 10. A compound of formula (I) as claimed in any one of claims 1-9 wherein y is 0- 1 or a 
pharmaceutically acceptable salt, prodrug or solvate thereof. 

11. A compound of formula (I) as claimed in any one of claims 1-10 wherein z is 1 or a 
pharmaceutically acceptable salt, prodrug or solvate thereof. 

15 

12. A compound of formula (I) as claimed in any one of claims 1-11 wherein n is 2 or a 
pharmaceutically acceptable salt, prodrug or solvate thereof. 

13. A compound of formula (I) (as depicted in claim 1) wherein: 

20 X is a group of formula (A) (as depicted in claim 1) or a group of formula (B) (as 

depicted in claim 1) in the 2-position of the dibenzothiophene ring; 
R 2 is bromo, cyano or methyl; 

A is — NR a — , — O — or a direct bond; wherein R a is hydrogen, methyl, ethyl, propyl, 
isopropyl or allyl; wherein said methyl, ethyl, propyl, isopropyl or allyl may be optionally 
25 substituted by one or more R 5 ; 

R 3 is methyl, ethyl, propyl, butyl, hexyl or allyl wherein R 3 may be optionally 
substituted by one or more R 6 ; or R 3 is selected from cyclopropyl, cyclopentyl, cyclohexyl, 
bicyclo[2,2,l]heptyl, phenyl, tetrahydropyranyl, morpholino, 2-oxopyrrolidinyl, piperidinyl, 
pyrrolidinyl, azetidinyl, tetrahydrofuryl, l,4-dioxa-8-azaspiro[4.5]decanyl, 
30 1,1-dioxotetrahydrothienyl, l,2,3,4,-tetrahydro-9H-pyrido[3,4-b]indole, 

decahydroquinolin-l-yl, 1,2,5,6-tetrahydropyridyl or piperazinyl; wherein R 3 may be 
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optionally substituted on carbon by one or more R 7 ; and wherein if any heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 8 ; 
R 5 is selected from cyano, methoxy, pyridyl; 

R 6 is selected from hydroxy, cyano, amino, methoxy, pyridyl, 2-oxopyrrolidinyl, 
5 1,2,4-triazolyl, 1,1-dioxotetrahydrothienyl, thienyl, 2-oxooxazolidinyl, imidazolyl, 

1,1-dioxothiomorpholino, 2-oxo-l,2-dihydropyridyl, benzimidazolyl, pyrazolyl, succinimido, 
tetrahydrofuryl, 2,4-dioxothiazoIidinyl, morpholino, furyl, pyridyloxy, pyridazinyloxy, 
cyclopentyl, cyclohexyl, phenyl, phenoxy, ^-methylanilino, JV;N-dimethylamino, 
^-butoxycarbonylamino, mesyl, JV, N-dimethylsulphamoylamino and 
1 0 isopropylsulphonylamino; wherein R 6 may be optionally substituted on carbon by one or more 

R 9 ; 

R 7 is selected from fluoro, hydroxy, nitro, carboxy, carbamoyl, methyl, ethyl, propyl, 
methoxycarbonyl, ethoxycarbonyl, acetyl, acetamido, iVi N-dimethylamino, 
N,N-dimethylcarbamoyl, ^TV-diethylcarbamoyl, l,4-dihydrooxazin-2-one, pyrazolyl, 
15 2-oxo-2,3-dihydroben2imidazolyl, pyridyl, 2 J 3-dihydro-2-oxobenzimidazolyl, 

morpholinocarbonyl, phenyl and cyclohexylcarbonylamino; wherein any R 7 may be optionally 
substituted on carbon by one or more R n ; 

R 9 is selected from fluoro, chloro, hydroxy, methyl, methoxy, pyridyl and phenyl; 

R 8 is selected from methyl, ethyl, propyl, pentyl, ethylsulphonyl, 
20 AT, N-dimethylsulphamoyl, thieno[2,3-d]pyrimidinyl, pyrimidinyl, pyridyl and phenyl; wherein 
any R 8 may be optionally substituted on carbon by one or more R 12 ; 

R n is selected from hydroxy, cyano, allyloxy, pyxrolidinyl, furyl and phenyl; 

R 12 is selected from fluoro, chloro, hydroxy, carbamoyl, methyl, methoxy, 
tetrahydrofuryl, morpholino and phenyl; 
25 R 4 is methyl; 

R 4 is C M aIkyl; 

xis 0; 

y is 0-1; 

zis 1; and 
30 n is 0-2; 

or a pharmaceutically acceptable salt, prodrug or solvate thereof; 
with the provisos when X is a group of formula (A): 
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1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 

2) when x and y are 0 and n is 2, the" group R 3 -A-C(0)-NH- is not 2-acetamido, 
2-propionamido, 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido) or 2-(2-amino-2-ben2ylacetamido); 

5 3) when x and y are 0 and n is 0, the group R 3 -A-C(0)-NH- is not 2-benzamido, 2-acetamido, 
2-benzyloxycarbonylamino, 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido) or 2-(2-amino-2-benzylacetamido); 

4) when x is 0, (R 2 ) y is 1-cyano and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido; 

5) when x is 0, (R 2 ^ is 3-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 
10 2-benzamido; and 

6) when x is 0, (R 2 ^ is 1-bromo and n is 0, the group R 3 -A-C(0)-NH- is not 2-acetamido or 
2-benzamido. 

14. A compound of formula (I) selected from: 

1 5 2-{N -pyrid^-ylethyl-iV -methylureido)dibenzothiophene; 

5,5-dioxo-2-(N-pyrid-4-ylethyl-^ 

5,5-dioxo-2-[4-(pyrid-4-yl)piperidm^ 

5,5-dioxo-2-[4-(pyrid-2-yl)piperidm-l ^ 

5,5-dioxo-2-(^'-phenethyl-A r -methylureido)dibenzothiophene; 
20 5,5-dioxo-2-(4,4,4-lrifluoro-2-me1hylbutyrylamino)dibenzothiophene; 

5,5-dioxo-2-[4-(23,5,6-tetrafluoropy^ 

or a pharmaceutically acceptable salt, prodrug or solvate thereof 

15. A process for preparing a compound of formula (I) as claimed in any one of claims 
25 1-14 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof which 

process (wherein R 1 , R 2 , R 3 , A and n are, unless otherwise specified, as defined in formula (I)) 
comprises of: 

Process a)\ for compounds of formula (I) wherein A is a direct bond and X is a group of 
formula (A); reacting an amine of formula (II): 
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(H) 



with an acid of formula (III): 



R 3 



o 

5 (IID 

or an activated derivative thereof; or 

Process b): for compounds of formula (I) wherein n > 0; by oxidising a compound of formula 
(I) where n = 0; 

Process c)\ for compounds of formula (I) wherein A is -NR a - and X is a group of formula (A); 
10 by reacting a compound of formula (IV): 

(0) n 




(R*) x - 



(R 2 ) y 
(IV) 

wherein L is a displaceable group; with an amine of formula (V): 

HNR 8 R 3 

15 (V) 

Process d): for compounds of formula (I) wherein A is -NR a - or -O- and X is a group of 
formula (A); reacting a compound of formula (II) with a compound of formula (VI): 

O 

(VI) 

20 Process e): for compounds of formula (I) wherein A is -MH- and X is a group of formula (A); 
reacting a compound of formula (II) with an isocyanate of formula (VII): 
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0=N~R 3 

(vn) 

Process J): for compounds of formula (I) wherein X is a group of formula (B) reacting a 
compound of formula (II) with a compound of formula (VIII): 




wherein L is a displaceable group; 
and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (I); 
10 ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 

16. A pharmaceutical composition which comprises a compound of the formula (I) or a 
pharmaceutically acceptable salt, prodrug or solvate thereof as claimed in any one of claims 
15 1-14, in association with a pharmaceutically acceptable diluent or carrier. 
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R 1 is cyano, halo, trifluoromethyl, trifluoromethoxy, C M alkyl, C M alkoxy, 
//-(C M alkyl)amino or iV;iV^(C M alkyl) 2 ainino; 

R 2 is halo, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, C M alkyl or C M alkoxy; 
A is — NR a — > — O — or a direct bond; wherein R a is hydrogen, C^^alkyl, 
5 C 2 . 10 alkenyl, C 2 _i 0 alkynyl; wherein R a may be optionally substituted by one or more R 5 ; 

R 3 is hydrogen, C M0 alkyl, C^alkenyl or C 2 . 10 alkynyl wherein R 3 may be optionally 
substituted by one or more R 6 ; or R 3 is carbocyclyl or heterocyclyl wherein R 3 may be 
optionally substituted on carbon by one or more R 7 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R 8 ; 

10 R 4 is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 

carbamoyl, mercapto, sulphamoyl, C M alkoxycarbonyl, C M alkyl, C 2 ^alkenyl, C^alkynyl, 
C M alkoxy, C M alkanoyl, C M alkanoyloxy, iV-(C M alkyl)amino, iV;A r -(C M alkyl) 2 ainino, 
C M alkanoylamino, 7V-(C M alkyl)carbamoyl, iy;iV-(C M alkyl) 2 carbamoyl, 
iV-(carbocyclyl)carbamoyl, iV^iV^carbocyclyl^carbamoyl, JV-(heterocyclyl)carbamoyl, 

15 JV;Ar-(heterocyclyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0 to 2, C M alkoxycarbonyl, 
7V-(C M alkyl)sulphamoyl, iV;iV-(C M alkyl) 2 sulphamoyl, C M alkylsulphonylamino or 
(nitrogen-linked heterocyclic ring)carbonyl; 

R 5 and R 6 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, aminosulphamoyl, CMalkoxy, 

20 C^alkanoyl, C^alkanoyloxy, CMalkanoylamino, C^alkenyloxycarbonyl, 
CMalkoxycarbonyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
heterocyclyl-A^-(Ci^alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-A^(CMalkyl)amino, carbocyclylsulphonyl, 

25 carbocyclylcarbonyl, carbocyclylcarbonylamino, carbocyclyloxycarbonyl, AKC M alkyl)amino, 
TViiV-CCj^alkyl^amino, C^alkoxycarbonylamino, iV-(CMalkyl)carbamoyl, 
N,N-(C U6 aikyl) 2 carbamoyl 9 C^alkylS(0) a wherein a is 0-2, AKC^alky^sulphamoylamino, 
JV;iV^(C M aJkyl) 2 sulphamoylamino, CMalkylsulphonylamino, 
(CMalkyl)sulphonyl-iV'-(CMalkyl)aiinno, 7/-(CMalkyl)sulphamoyl and 

30 ^TV-CCMalkyl^sulphamoyl; wherein R 5 and R 6 may be optionally substituted on carbon by 
one or more R 9 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may 
be independently optionally substituted by R 10 ; 
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R 7 and R 9 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
trifluoromethyl, trifluoromethoxy, amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, 
aminosulphamoyl, C M alkyl, C^alkenyl, C^alkynyl, C M alkoxy, C M alkoxycarbonyl, 
C M alkoxycarbonylamino, C^alkenyloxycarbonyl, C M alkanoyl, C M alkanoylamino, 
5 C M alkanoyloxy, iV-(C M alkyl)amino, JV;iV-(C M alkyl) 2 amino, iV-(C M alkyl)carbamoyl, 
^ViiV-(C M alkyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0-2, i\T-(C M alkyl)sulphamoylamino, 
iV;A'-(C M alkyl) 2 sulphamoylamino, (C M alkyl)sulphonylamino, 
(C M alkyl)sulphonyl-JVKC M alkyl) 

A/;iV-(C M alkyl) 2 sulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 

10 heterocyclyl-i\^(C M alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcaibonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-iV^CC^alky^amino, carboocyclylsulphonyl, 
carbocyclylcarbonyl, carbocyclylcarbonylamino, and carbocyclyloxycarbonyl; wherein R 7 and 
R 9 may be independently optionally substituted on carbon by one or more R 1! ; 

15 R 8 and R 10 are independently selected from C M alkyl, C M alkanoyl, sulphamoyl, 

C M alkylsulphonyl, C M alkoxycarbonyl, carbamoyl, AT-(C M alkyl)carbamoyl, 
JV;iV-(C M alkyl) 2 carbainoyl, iV-(C M alkyl)sulphamoyl, A^iV-(C M alkyl) 2 sulphamoyl, 
heterocyclyl, heterocyclylcarbonyl, heterocyclyloxycarbonyl, heterocyclylsulphonyl, 
carbocyclyl, carbocyclylcarbonyl, carbocyclyloxycarbonyl and carbocyclylsulphonyl; wherein 

20 R 8 and R 10 may be independently optionally substituted on carbon by one or more R 12 ; 

R M and R 12 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, vinyl, allyl, methoxy, 
ethoxy, vinyloxy, allyloxy, methoxycarbonyl, formyl, acetyl, formamido, acetylamino, 
acetoxy, methylamino, dimethylamino, iV-methylcarbamoyl, N, JV-dimethylcarbamoyl, 

25 methylthio, methylsulphinyl, mesyl, 7V-methylsulphamoyl, i^N-dimethylsulphamoyl, 

heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
carbocyclyloxy, carbocyclylcarbonyl and carbocyclyloxycarbonyl; 

x is 0 - 4; wherein the values of R 1 may be the same or different; 
y is 0 - 3; wherein the values of R 2 may be the same or different; 

30 z is 0 - 3; wherein the values of R 4 may be the same or different; and 

n is 0 - 2; 

or a pharmaceutically acceptable salt, prodrug or solvate thereof; 
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with the provisos when X is a group of formula (A): 

1) when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 

2) when x and y are 0 and n is 2, the group R 3 -A-C(0)-NH- is not 2-formamido, 2-acetamido, 
2-propionamido, 2-(2-pthalimidoacetamido), 2-(3-pthalimidopropionamido), 

5 2-(2-pthalimido-24sopropylacetamido), 2-(2-pthalimido-2-isobutylacetamido), 

2-(2-pthalimido-2-benzylacetamido), 2-(2-aminoacetamido), 2-(3-aminopropionamido), 
2-(2-amino-2-isopropylacetamido), 2-(2-amino-2-isobutylacetamido), 

2- (2-amino-2-benzylacetamido), 3-(2-pthalimidoacetamido), 3-(3-pthalimidopropionamido), 

3- (2-pthaliinido-2-isopropylacetaniido), 3-(2-pthalimido-2-isobutylacetamido), 

10 3«(2-pthahmido-2-benzylacetamido), 3-(2-aminoacetamido), 3-(3-aminopropionamido), 
3-(2-amino-2-isopropylacetamido), 3-(2-amino-2-benzylacetamido) or 

2- (3,3,3-trifluoro-2-hydroxy-2-methylpropionamido); 

3) when x and y are 0 and n is 1, the group R 3 -A-C(0)-NH- is not 3-(2-p1halimidoacetamido), 

3- (3-pthalimidopropionamido), 3-(2-pthalimido-2-isopropylacetamido), 

15 3-(2-pthalimido-2-isobutylacetamido), 3-(2-pthalimido-2-benzylacetamido), 

3-(2-aminoacetamido), 3-(3-aminopropionamido), 3-(2-amino-2-isopropylacetamido), 
3-(2-amino-2-isobutylacetamido) or 3-(2-amino-2-benzylacetamido); 

4) when x and y are 0 and n is 0, the group R 3 -A-C(0)-NH- is not 2-(2-pthalimidoacetamido), 
2-(3-pthalimidopropionamido), 2-(2-pthalimido-2-isopropylacetamido), 

20 2-(2-pthalimido-2-isobutylacetamido), 2-(2-pthahmido-2-benzylacetamido), 

2-(2-aminoacetamido), 2-(3-aminopropionamido), 2-(2-amino-2-isopropylacetamido), 
2-(2-amino-2-isobutylacetamido) or 2-(2-amino-2-benzylacetamido); 

5) when (R ! ) x is 7-fluoro, y is 0 and n is 2, the group R 3 -A-C(0)-NH- is not 3-acetamido; 
or a pharmaceutically acceptable salt, prodrug or solvate thereof, for use as a medicament. 

25 

18. A method of treating disorders mediated by the neuropeptide Y5 receptor in a 
warm-blooded animal, such as a human being, in need of such treatment which comprises 
administering to said animal a therapeutically effective amount of a compound of formula 
(IB'): 
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(IB') 

wherein; 

X is a group of formula (A) or (B): 




(A) (B) 
R 1 is cyano, halo, trifluoromethyl, trifluoromethoxy, C M alkyl, C M alkoxy, 
i\T-(C M alkyl)amino or AT,A^(C M alkyl) 2 amino; 

R 2 is halo, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, C M alkyl or C M alkoxy; 
10 A is — NR a — > 9 — O — or a direct bond; wherein R a is hydrogen, C^oalkyl, 

C 2 _ 10 alkenyl, C 2 . 10 alkynyl; wherein R 8 may be optionally substituted by one or more R 5 ; 

R 3 is hydrogen, C MO alkyl, C 2 . 10 alkenyl or C 2 . l0 alkynyl wherein R 3 may be optionally 
substituted by one or more R 6 ; or R 3 is carbocyclyl or heterocyclyl wherein R 3 may be 
optionally substituted on carbon by one or more R 7 ; and wherein if said heterocyclyl contains 
15 an -NH- moiety that nitrogen may be optionally substituted by R 8 ; 

R 4 is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, C M alkoxycarbonyl, C M alkyl, C^alkenyl, C^alkynyl, 
C M alkoxy, C M alkanoyl, C M alkanoyloxy, iV-(C M alkyl)amino, AT,iV"-(C M alkyl) 2 aiiiino, 
C M alkanoylamino, //-(C M alkyl)carbamoyl, iV;iV-(C M alkyl) 2 carbamoyl, 
20 iV-(carbocyclyl)carbamoyl, N, N-(carbocyclyl) 2 carbamoyl, N-(heterocyclyl)carbamoyl, 
iV,iV-(heterocyclyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0 to 2, C M alkoxycaibonyl, 
N-(C M alkyl)sulphamoyl, 7V;iVKC M alkyl) 2 sulphamoyl, C M alkylsulphonylamino or 
(nitrogen-linked heterocyclic ring)carbonyl; 

R s and R 6 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
25 amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, aminosulphamoyl, CMalkoxy, 
C^alkanoyl, CMalkanoyloxy, C^alkanoylamino, C^alkenyloxycarbonyl, 
C^alkoxycarbonyl, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
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heterocyclyl-M(C,^alkyl)aiiiino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-iV-(C,^alkyl)amino, carbocyclylsulphonyl, 
carbocyclylcarbonyl, carbocyclylcarbonylamino, carbocyclyloxycarbonyl, iV-(Ci^alkyl)amino, 
5 tyiV^C^alkyl^amino, C^alkoxycaibonylamino, i\^(C,^alkyl)carbamoyl, 

tyiNKC^alkyl^carbamoyl, C w alkylS(0) a wherein a is 0-2, 7V-(C,^alkyl)sulphamoylamino, 
iy;A^(C,^alkyl) 2 sulphamoylamino, C M alkylsulphonylamino, 
(C^alkyl)sulphonyl-AT-(Ci^alkyl)ainino, iV-CC^alky^sulphamoyl and 
iV;i\^(C 1 ^alkyl) 2 sulphamoyl; wherein R 5 and R 6 may be optionally substituted on carbon by 

1 0 one or more R 9 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may 
be independently optionally substituted by R 10 ; 

R 7 and R 9 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
trifluoromethyl, trifluoromethoxy, amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, . 
aminosulphamoyl, C M alkyl, C 2 ^alkenyl, C^alkynyl, C M alkoxy, C M alkoxycarbonyl, 

15 C M alkoxycarbonylamino, C 2-4 alkenyloxycarbonyl, C M alkanoyl, C M alkanoylamino, 
C M alkanoyloxy, JV^(C M alkyl)amino, //^-(C^alkyl^amino, N-(C M alkyl)carbamoyl, 
iV;iV-(C M alkyl) 2 carbamoyl, C M alkylS(0) a wherein a is 0-2, iV-(C M alkyl)sulphamoylainino 3 
^^-(C M alkyl) 2 sulphamoylamino, (C M alkyl)sulphonylamino, 
(C M alkyl)sulphonyl-iV-(C M alkyl)amino, 7/-(C M alkyl)sulphamoyl, 

20 iV;iV-(C M alkyl) 2 sulphamoyI, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
heterocyclyl-iV-(C M alkyl)amino, heterocyclylsulphonyl, heterocyclylcarbonyl, 
heterocyclylcarbonylamino, heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, 
carbocyclylamino, carbocyclyl-A^-(C M alkyl)amino, carboocyclylsulphonyl, 
carbocyclylcarbonyl, carbocyclylcarbonylamino, and carbocyclyloxycarbonyl; wherein R 7 and 

25 R 9 may be independently optionally substituted on carbon by one or more R"; 

R 8 and R 10 are independently selected from C M alkyl, C M alkanoyl, sulphamoyl, 
C M alkylsulphonyl, C M alkoxycarbonyl, carbamoyl, iV-(C M alkyl)carbamoyl, 
JV;A^-(C M alkyl) 2 carbamoyl, A^-(C M alkyl)sulphamoyl, JV; j\^C M alkyl) 2 sulphamoyl, 
heterocyclyl, heterocyclylcarbonyl, heterocyclyloxycarbonyl, heterocyclylsulphonyl, 

30 carbocyclyl, carbocyclylcarbonyl, carbocyclyloxycarbonyl and carbocyclylsulphonyl; wherein 
R 8 and R 10 may be independently optionally substituted on carbon by one or more R 12 ; 
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R n and R 12 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, vinyl, allyl, methoxy, 
ethoxy, vinyloxy, allyloxy, methoxycarbonyl, formyl, acetyl, formamido, acetylamino, 
acetoxy, methylamino, dimethylamino, AT-methylcarbamoyl, N, JV-dimethylcarbamoyl, 
5 methylthio, methylsulphinyl, mesyl, iV-methylsulphamoyl, tyiV-dimethylsulphamoyl, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
carbocyclyloxy, carbocyclylcarbonyl and carbocyclyloxycarbonyl; 

x is 0 - 4; wherein the values of R 1 may be the same or different; 

y is 0 - 3; wherein the values of R 2 may be the same or different; 
10 z is 0 - 3; wherein the values of R 4 may be the same or different; and 

n is 0 - 2; 

with the providing that when R 3 is a nitrogen linked heterocyclyl, A is a direct bond; 
or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

15 19. A method of treating eating disorders in a warm-blooded animal, such as a human 
being, in need of such treatment which comprises administering to said animal a 
therapeutically effective amount of a compound of formula (IB') or a pharmaceutically 
acceptable salt, prodrug or solvate thereof, as claimed in claim 18. 

20 20. A method as claimed in claim 19 wherein the eating disorders are obesity and 
related disorders, bulimia or anorexia wherein the "related disorders" are diabetes 
dyslipidaemia, hypertension and sleep disturbances. 

21. A method for promoting weight loss in a warm-blooded animal, such as a human 
25 being, in need of such treatment which comprises administering to said animal a 

therapeutically effective amount of a compound of formula (IB 1 ) or a pharmaceutically 
acceptable salt, prodrug or solvate thereof, as claimed in claim 18. 

22. The use of a compound of formula (IB') or a pharmaceutically acceptable salt, 

30 prodrug or solvate thereof, as claimed in claim 1 8, in the manufacture of a medicament for 
the treatment of disorders mediated by the neuropeptide Y5 receptor in a warm-blooded 
animal, such as a human being. 
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23. The use of a compound of formula (IB') or a pharmaceutically acceptable salt, 
prodrug or solvate thereof, as claimed in claim 18, in the manufacture of a medicament for 
the treatment of eating disorders in a warm-blooded animal, such as a human being. 

5 

24. A use as claimed in claim 23 wherein the eating disorders are obesity and related 
disorders, bulimia or anorexia wherein the delated disorders" are diabetes dyslipidaemia, 
hypertension and sleep disturbances. 

10 25. The use of a compound of formula (B8 f ) or a pharmaceutically acceptable salt, 
prodrug or solvate thereof, as claimed in claim 18, in the manufacture of a medicament for 
promoting weight loss in a warm-blooded animal, such as a human being. 

26. A pharmaceutical composition comprising a compound of formula (IB 1 ), or a 
15 pharmaceutically acceptable salt, prodrug or solvate thereof, as claimed in claim 18, in 
association with a pharmaceutically acceptable diluent or carrier for the treatment of 
disorders mediated by the neuropeptide Y5 receptor in a warm-blooded animal, such as a 
human being in need of such treatment. 

20 27. According to an additional aspect of the invention there is provided a 
pharmaceutical composition comprising a compound of formula (IB'), or a 
pharmaceutically acceptable salt, prodrug or solvate thereof, as claimed claim 18, in 
association with a pharmaceutically acceptable diluent or carrier for the treatment of eating 
disorders in a warm-blooded animal, such as a human being. 

25 

28. A pharmaceutical composition comprising a compound of formula (TO 1 ), or a 
pharmaceutically acceptable salt, prodrug or solvate thereof, as claimed in claim 18, in 
association with a pharmaceutically acceptable diluent or carrier for promoting weight loss 
in a warm-blooded animal, such as a human being. 
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